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Air  Age  and  Education 

By  N.  L.  ENGELHARDT,  Jr .♦ 

Acting  Director  of  Research 
Board  of  Educaiion,  Newark,  N.  J. 

A  DREAM  OF  WAR  AND  PEACE  IN  THE  AIR 


For  I  dipt  into  the  future,  far  as 
human  eye  could  see, 

Saw  the  Vision  of  the  world,  and  all 
the  wonder  that  would  be; 

Saw  the  heavens  fill  with  commerce, 
argosies  of  magic  sails. 

Pilots  of  the  purple  twilight,  dropping 
down  with  costly  bales; 

Heard  the  heavens  fill  with  shouting, 
and  there  rain’d  a  grastly  dew 
From  the  nations’  airy  navies  grap¬ 
pling  in  the  central  blue; 


Dreams  Come  True. 

ROM  time  immemorial,  man  has 
envisioned  a  world  at  peace,  a 
world  free  from  want,  oppression 
and  hardship.  He  has  slowly  and 
painfully  pushed  aside  the  barriers  of 
mountains,  deserts  and  oceans  seeking 
the  resources  which  would  make  pos¬ 
sible  a  better  life.  He  has  conquered 
the  seven  seas.  He  has  lived  on  all 
continents.  He  has  pushed  his  way  to 
both  poles.  He  has  scaled  the  highest 
mountains  and  explored  the  depths  of 
the  oceans.  But  his  quest  has  been 

•  Author  of  “E3ducatlon  for  the  Air  A»e.'’ 


Far  along  the  world-wide  whisper  of 
the  south-wind  rushing  warm. 
With  the  standards  of  the  peoples 
plunging  thro’  the  thunder-storm ; 

Till  the  war-drum  throbb’d  no  longer, 
and  the  battle-flags  were  furl’d 
In  the  Parliament  of  man,  the  Fed¬ 
eration  of  the  world. 

There  the  common  sense  of  most  shall 
hold  a  fretful  realm  in  awe. 

And  the  kindly  earth  shall  slumber, 
lapt  in  universal  law. 

(Tkxntson,  Locksley  Hall,  1842) 


frustrated  by  an  earthbound  existence. 

Man’s  eyes  have,  forever  past,  been 
lifted  to  the  skies  —  unconquerable 
except  through  death.  He  has  won 
his  peace  in  the  heavens  of  winged 
gods  and  angels.  His  mythology  has 
been  filled  with  tales  of  magic  carpets, 
fairies,  winged  horses  and  cherubs. 
Pegasus,  the  winged  horse,  “was  as 
happy  as  the  centuries  were  long.” 
Icarus,  with  a  fond  desire  to  fly  to 
heaven,  used  wings  of  wax  which  were 
melted  by  the  sun  causing  him  to  fall 
into  the  sea.  The  Greek  gods  tra- 

The  Macmillan  Company,  New  York.  1942. 
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versed  the  skies.  Mercury  was  pro¬ 
vided  with  a  symbolic  pair  of  wings. 
In  the  Psalms  one  reads, 

He  rode  upon  a  cherub,  and  did  fly: 
yea,  he  did  fly  upon  the  wings  of 
the  wind. 

(Psalms  XVIII,  10,  c.  150  B.  C.) 

In  the  Koran  the  following  verse 
appears, 

Praise  be  to  Allah,  the  creator  of  the 
heavens  and  earth,  who  maketh  the  an¬ 
gels  his  messengers,  and  giveth  them 
two,  three,  or  four  pairs  of  wings. 

(The  Koran,  XXXV,  c.  625) 

Throughout  history  man  has  prayed, 
hoped  and  dreamed  that  he  c6uld  at¬ 
tain  the  freedom  of  winged  creatures. 
With  wings  he  could  win  peace  which 
was  not  for  those  earthbound.  Through 
his  religion  and  art  he  has  expressed 
his  longing  to  be  released  from  the 
bonds  which  hold  him  to  the  earth. 
Stone  walls  do  not  a  prison  make, 
Xor  iron  bars  a  cage; 

Minds  innocent  and  quiet  take 
That  for  an  hermitage; 

If  I  have  freedom  in  my  love. 

And  in  my  soul  am  free, — 
Angels  alone,  that  soar  above. 
Enjoy  such  liberty. 

(Lovelace,  To  Althea,  from  Prison) 

Probably  none  other  of  man’s  at¬ 
tainments  has  had  the  driving  force 
of  centuries  of  dreams  and  hopes.  An¬ 
cient  philosophers  sought  to  under¬ 
stand  the  principles  of  bird  flight. 
Hundreds  of  attempts  to  fly  have  been 
recorded  over  the  past  two  thousand 
years.  Scientists  through  the  cen¬ 
turies  since  Roger  Bacon  have  striven 
to  devise  flying  machines.  And  be¬ 
hind  all  of  these  efforts  one  can  find 
the  constant  encouragement  of  artists, 
poets,  dreamers  and  thinkers. 

Finally,  in  1783,  the  actual  con¬ 
quest  of  the  air  began.  The  first 
ascents  of  man  were  made  in  that  year 


by  means  of  balloons.  The  age-old 
dreams  were  beginning  to  come  true. 
The  realization  that  man  had  achieved 
that  which  he  had  worshipped  and 
praised  as  the  gate  to  peace  and  free¬ 
dom  brought  forth  expressions  of  new 
hope  for  mankind. 

Through  the  years  to  follow  the 
first  ascents,  the  development  of  fly¬ 
ing  was  depicted  in  prints,  etchings, 
paintings  and  photographs.  Popular 
imagination  of  the  potentialities  of 
flight  stimulated  the  writing  of  over 
fifteen  hundred  pieces  of  music,  hun¬ 
dreds  of  poems  and  stories  in  prose. 
Probably  never  in  the  history  of  sci¬ 
ence  had  any  achievement  received  so 
much  artistic  accompaniment  and  en¬ 
thusiastic  acclaim  prior  to  its  perfec¬ 
tion  as  a  useful  instrument. 

The  faith  of  man  for  centuries  had 
been  founded  on  wings.  Science  had 
shattered  his  dreams  but  had  brought 
a  new  hope.  Would  man’s  ability  to 
fly  bring  peace  on  earth  as  the  wings 
of  angels  brought  peace  in  heaven? 
Had  man  achieved  the  freedom  which 
he  worshipped?  To  those  who  have 
experienced  the  freedom  of  the  skies 
and  looked  down  on  earth’s  last  bar^ 
rier,  the  answer  is  clear. 

Oh,  I  have  slipped  the  surly  bonds  of 
earth. 

And  danced  the  skies  on  laughter-sil¬ 
vered  wings; 

Sunward  I’ve  climbed  and  joined  the 
tumbling  mirth 

Of  sun-split  clouds  —  and  done  a  hun¬ 
dred  things 

You  have  not  dreamed  of  —  wheeled 
and  soared  and  swung 
High  in  the  sunlit  silence  —  Hov’ring 
there, 

I’ve  chased  the  shouting  wind  along  and 
flung 

My  eager  craft  through  footless  halls  of 
air. 

Up,  up  the  long  delirious,  burning  blue. 
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I’ve  topped  the  wind-swept  heights  with 
easy  grace, 

Where  never  lark,  or  even  eagle,  flew; 
And,  while  with  silent,  lifting  mind  I’ve 
trod 

The  high  untrespassed  sanctity  of  space. 
Put  out  my  hand,  and  touch^  the  face 
of  Ood. 

(By  John  G.  Magee,  Jr.,  High 
Flight,  1941,  killed  in  action 
wi^  the  B.C.A.F.  December 
11,  1941.) 

Science  Triumphs. 

Scientific  attainments  of  the  past 
century  have  stampeded  a  civilization 
built  on  hopes  and  dreams.  The 
world  has  been  left  in  a  turmoil. 
Every  aspect  of  life  and  thought  is 
undergoing  the  most  painful  altera¬ 
tions.  To  America,  the  past  century 
has  brought  a  change  from  an  agricul¬ 
tural  civilization  to  a  technological 
civilization.  Machines  have  intro¬ 
duced  a  new  attitude  toward  life.  Men 
of  science  see  the  horizons  of  a  better 
life.  Greedy  men  have  directed  the 
achievements  of  the  age  to  selfish  pur¬ 
poses.  Others  have  surrendered  to  the 
tremendous  complications  of  readjust¬ 
ment  to  the  new  world. 

Science  is  a  living,  growing  force. 
As  its  roots  spread  its  trunk  and  limbs 
become  stronger  and  broader.  The  at¬ 
tainments  of  science  are  evolutionary. 
Their  development  is  based  on  the 
accumulation  of  knowledge.  Inven¬ 
tions  become  the  parents  of  future  in¬ 
ventions.  Every  addition  to  scientific 
knowledge  increases  the  rate  at  which 
subsequent  inventions  can  be  made. 
The  achievements  of  man  continually 
increase  in  importance  to  civilization 
simply  because  of  the  experience 
which  has  founded  them. 

The  spread  of  technology  is  broad¬ 
ened  by  the  advancement  of  education. 
It  is  in  those  countries  which  provide 


the  greatest  opportunities  for  educa¬ 
tion  of  youth  that  technology  has 
moved  ahead  most  rapidly.  As  sci¬ 
ence  progresses  and  becomes  more 
complex,  as  the  advance  of  technology 
creates  new  impacts  on  individuals 
and  society,  this  educational  base 
needs  to  be  expanded.  It  is  where 
such  expansion  is  taking  place  that  the 
most  significant  contributions  to  the 
welfare  of  mankind  are  forthcoming. 

Scientific  progress  is  accelerated  by 
improvements  in  the  transmission  of 
ideas.  Communication  is  the  means 
by  which  all  knowledge  can  be  brought 
together  to  impinge  on  the  solution  of 
new  problems.  It  is  also  the  means 
by  which  these  solutions,  scientific  at¬ 
tainments,  can  be  spr'^ad  throughout 
the  world.  Obviously,  any  method  of 
communication  which  tends  to  speed 
up  these  processes  also  quickens  the 
pace  at  which  technology  moves  for¬ 
ward. 

It  is  into  such  a  civilization  that  the 
airplane  has  come.  It  is  no  accident 
of  fate,  no  revolutionary  concept  that 
has  given  wings  to  man.  The  develop¬ 
ment  of  the  airplane  has  been  an  evo¬ 
lutionary  process,  the  beginning  of 
which  dates  back  many  decades.  Da 
Vinci,  Roger  Bacon,  Bernoulli,  Borel- 
li,  and  the  balloon  experimenters  of 
the  eighteenth  century  helped  to  build 
up  a  vast  store  of  understandings.  In 
the  nineteenth  century  hundreds  of 
amateurs  and  scientists  added  to 
knowledge  with  the  development  of 
gliders.  The  propeller  was  used  on 
sea-going  vessels  in  the  early  part  of 
this  century.  The  internal  combus¬ 
tion  engine  was  developed.  It  re¬ 
mained  for  the  Wright  brothers  to 
bring  all  these  scientific  attainments 
together  to  show  man  how  to  fly. 
Since  Kitty  Hawk,  engineers  have  ap- 
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plied  an  increasing  amount  of  knowl¬ 
edge  to  the  perfection  of  the  airplane 
as  a  useful  implement. 

Today  the  airplane  has  in  itself  be¬ 
come  an  attainment  from  which  will 
flow  many  new  advancements  for  tech- 
nolc^ical  civilization.  It  will  speed 
up  the  processes  of  scientific  develop¬ 
ment.  It  will  create  need  for  expan¬ 
sion  of  educational  opportunities  for 
youth  and  adults  so  that  all  may  un¬ 
derstand  its  implications  as  a  dynamic 
force  in  society.  It  will  increase  the 
tempo  of  scientific  achievements  in 
many  fields.  In  many  respects  the 
airplane  is  one  of  the  most,  if  not  the 
most,  important  achievement  of  sci¬ 
ence  in  history.  It  is  especially  so 
because  its  use  has  impacts  on  so  many 
aspects  of  man’s  society.  Many  of 
these  impacts  are  discernible  today. 
Many  cannot  be  foreseen.  It  is  the 
responsibility  of  intelligent  men  to  try 
to  comprehend  these  impacts  and  to 
direct  them  toward  the  achievement  of 
a  better  world  for  all  mankind. 

Men  Must  Set  the  Course. 

In  1881,  L.  P.  Mouillard,  who  did 
more  than  anyone  else  to  furnish  the 
inspiration  that  carried  the  Wrights 
through  to  final  success,  wrote: 

there  be  a  domineering,  tyrant 
thought,  it  is  the  conception  that  the 
problem  of  flight  may  be  solved  by  man. 
When  once  this  idea  has  invaded  the 
brain  it  possesses  it  exclusively.  It  be¬ 
comes  a  haunting  thought,  a  walking 
nightmare  impossible  to  shake  .  .  . 

But  finally  let  us  admit  that  the  prob¬ 
lem  has  been  solved,  and  let  us  specu¬ 
late  upon  the  effects  on  society.  .  .  . 
All  will  have  to  be  done  over  again ;  the 
fortifications,  the  maneuvers,  the  de¬ 
fenses  of  the  frontiers,  strategy,  all  is 
reduced  to  nothing.  It  will  even  cause, 
in  a  very  short  time,  the  suppression  of 
nationalities,  and  races  will  be  rapidly 


commingled  or  destroyed,  for  there  will 
no  longer  be  efficient  barriers,  not  even 
that  movable  barrier  which  we  call  an 
army.  No  more  frontiers !  No  more 
insular  seclusion !  No  more  fortifica¬ 
tions!  Will  society  perish? 

As  to  the  procedure  that  society  will 
adopt  to  conform  to  this  new  mode  of 
existence,  I  have  not  the  least  idea,  yet 
it  may  be  affirmed  that  society  will 
emerge  victorious  from  the  struggle. 
After  the  cataclysm  caused  by  injured 
interests,  a  period  of  restored  equilibri¬ 
um  will  follow;  and  in  the  end,  at  the 
expense  of  a  time  of  distress,  humanity 
will  enter  into  possession  of  the  empire 
of  the  air.” 

It  is  a  quirk  of  human  nature  to  re¬ 
sist  change.  In  science  this  is  called 
inertia.  Man’s  ability  to  overcome 
inertia  might  be  a  measure  of  intelli¬ 
gence.  The  development  of  a  dynamic 
force  such  as  communication  by  air 
accentuates  this  trait.  It  creates  fric¬ 
tion  and  friction  requires  force  to 
overcome.  If  the  quantity  of  friction 
is  small,  less  force  is  required  to  over¬ 
come  it  than  if  it  is  large.  The  de¬ 
velopment  of  air  power  in  World  War 
II  has  indicated  sources  of  friction. 
A  few  men,  traditionally  bound  to  sea 
power  or  land  armies,  have  belittled 
the  potential  force  of  air  power.  Even 
in  the  face  of  the  loss  of  the  Bismarck, 
Repulse,  Prince  of  Wales,  and  the  at¬ 
tacks  on  the  great  fortresses  of  Pearl 
Harbor,  Singapore  and  Corregidor, 
these  traditionalists  still  clung  to  old 
faiths.  The  suggestion  that  air  trans¬ 
port  might  take  over  the  cargoes  of 
trans-oceanic  commerce  brought  re¬ 
sistance  from  those  who  had  devoted 
their  lives  to  the  creation  of  a  mer¬ 
chant  marine.  International  airlines 
were  established  for  political  and  eco¬ 
nomic  expediency  rather  than  the  wel¬ 
fare  of  all  humanity.  Pipelines,  the 
blood  streams  of  air  commerce,  were 
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delayed  in  construction  because  of  the 
fear  of  competition  with  the  huge 
tanker  fleet  and  the  railroads.  Can 
it  be  that  these  men  are  haunted  with 
fear  of  the  potential  impacts  of 
flight  ?  Why  must  men  be  so  blind  as 
to  try  to  block  the  progress  of  the  one 
attainment  which  promises  to  set  them 
free  ?  Will  society  perish  at  the  hands 
of  those  few  who  refuse  to  see  the 
light  I 

To  those  scholars  and  engineers, 
whose  lives  are  devoted  to  the  inter¬ 
pretation  of  science,  there  is  but  one 
answer.  The  airplane  is  their  latest 
product.  It  has  grown  from  the  roots 
of  all  past  scientific  achievements.  It 
satisfies  all  of  the  requirements  of 
transportation  in  the  past  and  in  ad¬ 
dition  meets  the  new  needs  of  an  ad¬ 
vancing  civilization.  The  future  of 
the  airplane  is  secure  with  the  knowl¬ 
edge  that  man  wanted  to  develop  it 
to  aid  him  in  creating  a  better  life 
and  a  finer  world  in  which  to  live  that 
life.  To  deny  the  airplane  its  right¬ 
ful  place  in  civilization  is  to  apply  the 
brakes  to  scientific  advancement.  To 
delay  its  application  to  the  needs  of 
mankind  is  to  postpone  the  day  when 
man  can  achieve  his  ultimate  goal  of 
peace.  To  limit  its  use  because  of 
political  or  economic  determinants 
which  have  grown  out  of  an  earlier 
organization  of  civilization  will  be  a 
basis  for  future  conflict. 

Men,  ordinary  men,  the  citizens  of 
a  free  nation,  must  set  the  course  to 
the  future.  To  do  so  may  mean  tre¬ 
mendous  sacrifices  of  mores  and  tradi¬ 
tions.  But  whatever  these  sacrifices 
may  be,  the  fact  remains  that  free  and 
intelligent  use  of  the  air  promises  re¬ 
wards  which  have  been  in  man’s 
dreams  through  the  centuries  of  con¬ 
flict  and  strife. 


The  Nature  of  the  Air-Age. 

What  are  some  of  the  impacts  of  the 
air  age  toward  which  we  should  direct 
our  thoughts!  Obviously  it  will  do 
no  good  to  try  to  forecast  the  develop¬ 
ment  of  air-age  civilization,  but  many 
impacts  are  clearly  discernible  to¬ 
day.  We  know,  for  example,  that  the 
airplane  has  two  distinct  values: 
speed  and  universality  of  movement. 
Increased  speed  of  communication 
shrinks  the  size  of  the  earth.  Assum¬ 
ing  proper  aids  to  air  navigation, 
every  part  of  the  earth  is  within 
forty-eight  hours  of  the  U.  S.  A. 
Young  boys  who  up  to  a  year  ago  had 
never  been  past  the  nearest  creek 
from  their  homes,  are  today  making 
daily  visits  to  the  countries  of  the 
United  Nations.  Some  of  them  who 
up  to  recently  lived  in  Shangri  La 
have  experienced  civilization  in  all  its 
forms  in  the  course  of  a  few  days’ 
travel.  Speed  means  unity  and  un¬ 
derstanding.  The  international  air¬ 
ports,  like  the  telephone  or  the  daily 
visit  of  a  train  in  a  small  western  vil¬ 
lage,  bring  men  closer  together  for 
common  understanding  and  the  com¬ 
mon  good.  The  air-bome  men  of  the 
United  States  Air  Force  are  the  am¬ 
bassadors  of  good  will  —  one  of  the 
greatest  unifying  force  that  the  United 
Nations  possess.  Tomorrow  this  spirit 
of  unity  must  expand  under  freedom 
in  the  empire  of  the  air. 

Universality  of  movement  is  the 
second  major  concept  of  flight.  It 
was  Tertullian  who  wrote. 

Every  angel  and  demon  is  winged. 
Consequently,  they  are  everywhere  in  a 
moment ;  to  them  the  whole  world  is  one 
place. 

The  airplane  will  open  up  the  great 
interiors  of  continents  which  could 
never  be  reached  by  sea-going  vessels. 
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The  airplane  haa  the  inherent  charac¬ 
teristic  of  freedom  to  move  in  all  di¬ 
rections,  to  land  where  its  pilot  wishes, 
and  to  traverse  the  shortest  routes  re¬ 
gardless  of  barriers  to  earthbound 
transportation. 

Because  of  the  limitations  of  two- 
dimensional  travel  the  civilized  world 
has  been  developed  largely  along  ac¬ 
cessible  sea  coasts.  The  vast  resources 
of  inland  Africa,  South  America  and 
Canada  remain  to  be  developed  by  air 
communication.  Today  fleets  of  trans¬ 
port  planes  are  flying  over  many  of 
these  stretches.  Commercial  air  routes 
have  reached  into  many  of  these  in¬ 
teriors  bringing  new  potentialities  for 
the  expansion  of  the  habitable  areas 
of  the  globe. 

Polar  flying  will  soon  be  common¬ 
place.  Traveling  at  altitudes  of 
20,000  to  30,000  feet  above  storm 
areas  is  already  developed.  Speeds  of 
300  to  500  miles  an  hour  will  be  stan¬ 
dard  on  commercial  airlines.  Luxury 
planes  weighing  100  tons  and  more 
will  be  used.  Aerial  freight  trains 
with  a  locomotive  plane  and  a  string 
of  freight  gliders  tied  on  behind  are 
on  their  way.  These  things  are  com¬ 
ing  at  the  close  of  the  war.  What 
adaptations  in  industry  and  commerce 
will  be  required  to  meet  the  needs  of 
civilization  which  has  received  the 
impact  of  this  new  and  dynamic 
force? 

Urban  Dtcentralizaiion. 

In  the  urban  centers  of  America  the 
family  has  been  disrupted  as  a  sound 
social  unit.  In  population  centers  of 
over  100,000  inhabitants,  the  typical 
family  does  not  have  a  sufficient  num¬ 
ber  of  children  to  maintain  the  popu¬ 
lation  without  immigration.  Many  of 
these  centers  are  losing  population 


through  migration  of  the  higher  eco¬ 
nomic  groups  to  suburbs.  Those  re¬ 
maining  are  unable  to  pay  for  the 
support  of  city  services  such  as  police 
and  fire  departments,  public  schools 
and  street  cleaning.  The  entire  struc¬ 
ture  of  urban  life  is  toppling  under 
the  impacts  of  improved  facilities  for 
transportation,  especially  the  high¬ 
ways. 

No  sooner  have  we  begun  to  feel 
the  results  of  extensive  development 
of  automobiles  and  trucks,  than  the 
airplane  arrives  on  the  scene. 

I  am  not  one  of  those  who  feel  that 
private  planes  are  going  to  supplant 
automobiles.  I  am  sure  they  are  not 
for  a  long  time  to  come.  The  tech¬ 
nical  obstacles  created  by  the  elements 
are  too  difficult  to  overcome  to  expect 
individual  operation  of  private  planes 
with  the  same  r^ularity  and  depend¬ 
ability  of  cars.  Furthermore,  cities 
just  will  not  provide  adequate  airports 
for  swarms  of  planes.  To  do  so  would 
require  tearing  down  at  least  twenty- 
five  per  cent  of  the  housing.  The  air¬ 
plane  is  a  machine  which  is  very  in¬ 
efficient  in  congested  areas.  The  high 
speeds  require  that  they  be  spaced 
well  apart  and  especially  so  in  “blind” 
flight.  Private  flying  will  boom  after 
the  war,  without  a  doubt,  but  it  will 
not  be  a  commuter  service  between 
large  cities  and  suburbs.  The  auto¬ 
mobile  will  still  handle  this  kind  of 
transportation. 

The  most  serious  impact  of  the  air¬ 
plane  on  urban  centers  will  come 
through  the  migration  of  industries. 
It  is  already  pretty  much  a  proven 
fact  that  freight  can  be  hauled  cheaper 
by  air  than  by  railroad  or  truck,  un¬ 
der  proper  conditions.  One  of  these 
conditions  is  that  factories  be  located 
alongside  a  landing  field.  In  many 
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cases  these  can  be  simply  private  land¬ 
ing  strips  for  freight  gliders  or  freight 
planes.  Located  on  an  air  frei^t 
route,  such  factories  will  be  able  to 
make  overnight  deliveries  to  all  points 
in  the  United  States;  and  within  a 
few  years,  next-day  deliveries  in  Eu¬ 
rope  and  South  America  will  be  pos¬ 
sible. 

Industrial  plants  and  mail-order 
houses  utilizing  air  freight  service  will 
locate  in  rural  areas  where  taxes  are 
low,  sites  large,  and  transportation 
cheap  and  rapid. 

This  relocation  of  industry  will,  of 
course,  have  disastrous  effects  on  ur¬ 
ban  cities  which  have  grown  through 
railroad  and  steamship  transportation. 
But  for  the  workers  and  their  families 
the  effects  will  be  most  welcome.  They 
will  move  to  the  country,  near  their 
places  of  work.  Once  again,  as  in  the 
agricultural  civilization  of  the  eight¬ 
eenth  and  early  nineteenth  centuries, 
they  will  have  space  in  which  to  grow 
and  thrive.  Inexpensive  homes  on 
large  plots  of  land  will  be  ready  for 
them.  The  building  industry  is  well 
on  its  way  to  the  solution  of  that 
problem. 

In  addition  to  relocation  of  homes 
and  the  resultant  improvement  in 
family  life,  we  can  anticipate  the  use 
of  new  materials  in  the  home.  Air¬ 
plane  commerce  places  a  premium  on 
weight.  We  can,  therefore,  anticipate 
that  furnishings  of  the  home  will  be 
constructed  of  the  newer  and  lighter 
materials.  New  light-weight  textiles, 
plastics,  aluminum,  magnesium,  and 
beryllium  are  rapidly  becoming  basic 
materials. 

The  art  in  home  decoration  will  un¬ 
doubtedly  take  on  an  expression  of 
lightness.  Expression  will  be  given 
to  the  simplicity  of  the  airplane,  the 


colors  of  the  sky,  and  the  freedom  of 
flight  The  architectural  movement 
toward  int^ation  of  outdoors  and  in¬ 
doors  will  be  accentuated.  The  axiom 
of  decentralization  will  encourage  spa¬ 
ciousness  in  the  home. 

International  Commerce. 

We  have  mentioned  that  the  civi¬ 
lized  world  has  been  developed  largely 
along  accessible  seacoasts.  This  de¬ 
velopment  has  been  based  to  a  large 
extent  on  the  growth  of  sea  commerce. 
Ocean  trade  has  been  fostered  by  those 
nations  which  have  been  favored  by 
location  and  resources  which  made  it 
possible  for  them  to  create  sea  power. 

In  the  opening  chapter  of  the  book 
The  Influence  of  Sea  Power  Upon 
History,  Captain  A.  T.  Mahan  wrote : 

“The  profound  influence  of  sea  com¬ 
merce  upon  the  wealth  and  strength  of 
countries  was  clearly  seen  long  before 
the  true  principles  which  governed  its 
growth  and  prosperity  were  detected 
.  .  .  the  history  of  sea  power,  while 
embracing  in  its  broad  sweep  all  that 
tends  to  make  people  great  upon  the 
sea  or  by  the  sea,  is  largely  a  military 
history . . . .  ” 

Captain  Mahan  proceeded  with  an 
analysis  of  the  principal  conditions 
affecting  sea  power  of  nations.  The 
points  which  he  makes  are  important 
today  largely  in  a  negative  sense. 
That  is,  many  of  the  principles  which 
governed  the  growth  of  nations  and 
empires  are  being  eliminated  by  air 
power  and  air  commerce,  and  along 
with  these  foundation  stones  the  em¬ 
pires  built  upon  them  may  fall. 

Mahan’s  principles  are  separated 
into  six  major  categories,  geographi¬ 
cal  position,  physical  conformation, 
extent  of  territory,  number  of  popu¬ 
lation,  national  character  and  charac¬ 
ter  of  government. 
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A  nation  which  holda  a  central  geo¬ 
graphic  position  in  relation  to  sea 
oonunerce  is  favored  in  the  develop¬ 
ment  of  sea  power.  Thus,  England 
has  held  a  most  envious  position  in 
the  world  from  this  point  of  view. 

A  nation  which  could  concentrate 
its  power  was  in  a  more  advantageous 
position  than  one,  such  as  the  United 
States,  which  had  two  coasts  to  pro¬ 
tect.  Geographical  nearness  to  the 
enemy  was  important  for  commerce — 
destroying  power  such  as  blockades. 
Control  of  the  bottlenecks  of  sea 
routes  such  as  Gibralter,  Suez,  Pana¬ 
ma,  Singapore,  Cape  Town,  and  Eng¬ 
land  itself  determined  sea  power. 

Physical  conformation  and  extent 
of  territory  of  countries  affected  sea 
power.  Numerous  and  deep  harbors 
were  essential.  The  length  of  the 
coast  line  and  character  of  the  ports 
were  vital  considerations.  Depth  of  a 
country  measured  in  square  miles  was 
of  little  immrtance. 

The  number  and  character  of  the 
population  were  important  elements 
affecting  sea  power.  The  number  of 
people  living  along  coastal  areas  who 
were  available  for  employment  in 
shipping  and  the  creation  of  naval  ma¬ 
terial  was  a  determining  factor.  The 
aptitude  of  these  people  for  commer¬ 
cial  pursuits  and  for  a  life  at  sea  was 
a  feature  common  to  nations  which 
have  been  great  upon  the  sea. 

The  government  of  sea  powers  had 
to  be  aimed  steadily  at  control  of  the 
seas.  As  in  England,  a  major  empha¬ 
sis  of  government  was  directed  at 
“widening  and  strengthening  the  bases 
of  her  sway  upon  the  ocean.” 

A  prophesy  made  in  1737  by  Tho¬ 
mas  Grey,  author  of  the  famous  “Ele¬ 
gy”  expresses  the  spirit  and  ambitions 
of  a  sea-power  nation. 


“The  time  will  come  when  thou  shall  lift 
thine  eyes 

To  watch  a  long-drawn  battle  in  the 
skies, 

While  aged  peasants,  too  amazed  for 
words, 

Stare  at  the  flying  fleet  of  wondrous 
birds. 

England,  so  long  the  mistress  of  the 
seas. 

Where  wind  and  waves  confer  her  sov¬ 
ereignty. 

Her  ancient  triumphs  yet  on  high  shall 
bear 

And  reign  the  sovereign  of  the  con¬ 
quered  air.” 

Will  this  prophesy  come  true?  Or 
are  there  factors  which  might  make  it 
impossible  for  a  great  sea  power  to 
maintain  its  importance  in  an  air  age  ? 

Those  principles  laid  down  by  Ma¬ 
han  as  contributory  to  the  develop¬ 
ment  of  nations  under  ocean  trade  and 
sea  power  must  be  carefully  scruti¬ 
nized  in  the  light  of  air  commerce  and 
air  power.  The  flexibility  of  move¬ 
ment  of  the  airplane  appears  to  rule 
out  the  possibilities  of  the  control  of 
bottlenecks  by  any  one  nation.  Ob¬ 
viously,  canals  and  mediterranean 
seas,  sea  and  land  fortresses  are  of 
little  or  no  importance  when  airplanes 
can  fly  over  or  around  them  at  will. 
Deep  countries  with  completely  decen¬ 
tralized  production  are  clearly  more 
defensible  under  air  power  than  those 
with  long  coast  lines  and  industries 
centralized  near  huge  sea  ports. 

Obviously,  too,  in  an  air-age  nation 
the  attitude  of  the  people  and  their 
government  must  be  directed  toward 
the  development  of  the  air  as  their 
basic  means  of  transportation.  With¬ 
out  such  attitudes  and  interests,  with 
the  airplane  treated  as  a  secondary 
implement  of  trade,  no  nation  can  ex¬ 
pect  to  maintain  a  world  position  in 
their  air  age. 
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It  seems  plausible  to  consider  that 
nations  which  become  great  in  the  air 
will  be  the  centers  of  future  interna¬ 
tional  commerce.  Such  countries  may 
well  be  those  located  on  the  interiors 
of  continents  rather  than  on  the  sea 
coasts.  The  United  States^  Canada, 
Russia,  Brazil,  China,  India,  and 
many  smaller  nations  appear  to  satis¬ 
fy  this  criterion.  It  is  interesting  to 
study  the  resources  of  these  countries 
with  the  thought  of  establishing 
among  them  the  foundations  of  inter¬ 
national  air  commerce.  Perhaps  the 
4irect  air  routes  between  the  produc¬ 
tion  centers  of  these  nations  will  in 
the  future  surpass  in  importance  such 
routes  as  those  between  New  York 
and  London  or  San  Francisco  and 
Singapore. 

Then,  too,  as  was  previously  point¬ 
ed  out,  air  commerce  places  a  premi¬ 
um  on  weight.  Materials  which  are 
shipped  by  air  should  be  light  in 
weight  to  command  the  lowest  ship¬ 
ping  cost.  New  raw  materials  may 
be  expected  to  replace  the  older  heavi¬ 
er  ones.  Light-weight  plastics,  alumi¬ 
num,  magnesium,  and  beryllium  are 
being  developed  rapidly.  The  places 
where  these  materials  are  found  or 
produced  will  rise  in  importance  as 
international  points  for  trade. 

From  an  aeronautical  engineering 
point-of-view,  there  appears  to  be  no 
basic  reason  why  airplanes  cannot 
handle  the  freight  and  passengers 
which  have  been  carried  on  the  seas 
heretofore.  Eighty-ton  aircraft  are 
being  built.  Engineers  have  promised 
planes  much  larger.  There  is  no 
known  limit  to  size.  The  pioneering 
of  new  world  trade  by  air  is  just  be¬ 
ginning.  It  is  to  be  hoped  that  this 
new  world  and  the  relations  among 
nations  will  be  the  result  of  far¬ 


sighted  planning  and  not  haphazard 
growth.  It  must  also  be  our  aim  to 
see  that  air  power  is  not  used  for  the 
benefit  of  a  few  or  for  the  develop¬ 
ment  of  special  interests. 

Domestic  Commerce. 

New  forms  of  transportation  have 
always  brought  about  important  im¬ 
pacts  on  the  development  of  industry. 
Waterways,  railroad,  and  automobiles 
have  each  in  turn  developed  new  in¬ 
dustries,  expanded  existing  industries, 
and  have  brought  about  many  changes 
in  the  location  of  factories.  These 
changes  in  the  United  States  have 
tended  to  continually  raise  our  stan¬ 
dard  of  living  and  influence  the  devel¬ 
opment  of  this  naticm  as  a  world 
power  both  economically  and  politi¬ 
cally.  Air  transportation  will  also 
have  a  very  definite  effect  on  all  of 
these  three  factors.  The  flexibility  of 
movement  of  the  airplane  will  permit 
the  location  of  factories  and  industrial 
plants  at  the  mo0t  strategic  points. 
New  industries  will  develop  from  the 
use  of  the  airplane,  not  alone  the  air¬ 
craft  industry.  New  materials  are  al¬ 
ready  being  developed,  and  as  has  been 
mentioned  before,  emphasis  will  un¬ 
doubtedly  turn  from  the  heavy  struc¬ 
tural  material  of  the  railroad  age  to 
the  new  light-weight  materials  of  the 
air  age. 

These  changes  in  industry  influence 
the  development  of  the  economic  and 
social  bases  of  our  national  life.  They 
will  have  a  bearing  on  each  individual 
and  on  the  structure  of  communities 
and  political  subdivisions.  It  is  im¬ 
portant,  therefore,  that  every  effort  be 
made  to  anticipate  these  changes  and 
to  plan  for  them  in  order  that  the  air^ 
age  growth  may  benefit  all  of  the 
people.  Social  and  economic  planning 
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of  this  kind  has  been  most  difficult  to 
accomplish  in  the  United  States.  In 
this  country  we  have  been  prone  to 
meet  problems  as  they  arise  and  not 
to  anticipate  them.  The  development 
of  the  automobile  is  a  typical  example 
of  this  situation.  The  use  of  the  auto¬ 
mobile  has  never  been  democratically 
planned.  The  large  number  of  people 
moving  from  urban  centers  to  suburbs, 
the  planning  of  suburbs  for  automo¬ 
bile  traffic,  the  inroads  of  trucking  on 
other  forms  of  transportation,  the  de¬ 
sign  of  industrial  sites  for  automo¬ 
biles  of  workers,  the  centraliring  of 
automobile  industry,  the”  problem  of 
supplying  rubber  needs,  the  furnish¬ 
ing  of  gasoline  on  the  eastern  coast 
during  war  times  —  the  planning  of 
all  these  problems  has  been  neglected. 
This  neglect  of  planning  has  cost 
money.  It  has  not  been  economical 
and  it  is  one  of  the  reasons  for  high 
taxes.  Is  it  possible  that  we  as  citi¬ 
zens  can  make  provisions  for  the  plan¬ 
ning  of  the  coming  air  age  ?  Can  we 
see  the  problems  clearly  enough  to  es¬ 
tablish  direction  which  will  be  most 
satisfactory  and  of  most  benefit  in  the 
development  of  the  country. 

Location  of  Industry. 

A  large  part  of  the  manufacturing 
industries  in  the  United  States  is  cen¬ 
tralized  in  the  northeastern  states. 
There  are  good  reasons  for  this. 
First,  water  power  and  coal  were 
available  for  industrial  power  in  these 
states.  Railroads  made  more  profits 
on  long  hauls  than  on  short  hauls  and 
this  aided  in  keeping  manufacturing 
in  the  eastern  states  where  it  was  first 
developed.  Their  rates  were  favorable 
to  the  large  cities  of  the  east  and  this 
in  turn  made  it  possible  for  the  rail¬ 
roads  to  receive  long  hauls  on  agricul¬ 


tural,  mining,  and  forestry  products 
of  the  west  Labor  in  the  eastern 
states  was  cheap  during  the  latter  part 
of  the  nineteenth  century.  A  tremen¬ 
dous  number  of  immigrants  from  Eu¬ 
rope  settling  in  the  eastern  seaboard 
states  made  it  possible  for  factories 
located  in  these  points  to  utilize  cheap 
foreign  labor.  Other  industries  out¬ 
side  of  the  northeastern  states  were 
located  largely,  to  benefit  by  the  prox¬ 
imity  of  raw  materials.  Salmon  can¬ 
neries  on  the  Columbia  River  and  in 
Alaska,  tobacco  in  North  Carolina, 
meat  packing  in  Chicago,  cheese  in 
Wisconsin,  furniture  in  Grand  Rap¬ 
ids  —  these  and  many  other  industries 
were  located  in  those  areas  where  they 
originally  received  their  raw  materi¬ 
als.  In  a  number  of  cases  this  raw 
material  supply  is  being  exhausted 
and  many  industries  today  would 
probably  be  better  off  if  they  moved 
to  new  points.  Other  factors  such  as 
mobility  of  labor,  nearness  to  markets, 
concentration  of  buying  and  selling, 
local  community  investments,  and  the 
division  of  one  product  among  several 
companies  all  have  had  their  influence 
in  determining  the  location  of  various 
industries. 

Air-transportation’s  greatest  enemy 
is  concentration.  This  factor  acts  in 
two  ways.  First,  transport  operation 
on  a  large  scale,  utilizing  many  air¬ 
planes,  requires  many  routes.  It  is 
not  possible  to  fly  an  indefinite  num¬ 
ber  of  planes  on  one  radio  beam. 
Close  proximity  of  planes  to  each 
other  may  become  a  very  serious  safe¬ 
ty  problem.  Thus,  it  can  be  seen  that 
concentration  of  industry  in  any  one 
city,  when  it  is  using  air  transporta¬ 
tion,  may  cause  congestion  which 
would  prevent  the  full  development  of 
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this  form  of  transportation.  It  is  pos¬ 
sible  that  inventions  not  yet  made  may 
assist  in  overcoming  this  limitation. 
At  the  present  time,  however,  plan¬ 
ning  must  be  directed  toward  decen¬ 
tralization  of  air  transportation,  by 
the  elimination  of  large  terminals. 
The  second  important  point  favoring 
decentralization  is  that  of  air  defense. 
The  strategy  of  air  war  is  based  on 
the  destruction  of  nerve  centers,  in¬ 
cluding  focal  points  of  industry  and 
transportation.  An  air  raid  of  the 
future  could  readily  eliminate  a  cen¬ 
ter  such  as  Detroit  without  any  more 
notice  than  an  air-raid  signal.  Hun¬ 
dred-ton  bombers  flying  from  400  to 
600  miles  an  hour  non-stop  from  al¬ 
most  any  point  in  the  world  could  put 
one  of  our  cities  out  of  commission 
in  a  very  short  time.  Therefore,  from 
a  point-of-view  of  defense  it  is  impor¬ 
tant  to  consider  the  need  for  decen¬ 
tralization  of  industry  and  transpor¬ 
tation. 

It  is  entirely  possible  to  have  indi¬ 
vidual  landing  strips  alongside  major 
factories  which  would  handle  the  traf¬ 
fic  for  that  particular  factory.  Freight 
gliders  or  freight  planes  could  land 
or  take  off  immediately  adjacent  to 
the  receiving  rooms  of  the  factory. 
This  in  turn  would  not  only  offer 
speedy  transportation  service  to  indus¬ 
try  but  would  also  eliminate  the  ex¬ 
pense  of  intermediate  handling  of 
goods  between  airports  and  factories. 

Obviously,  with  the  use  of  air  trans¬ 
portation,  industry  is  no  longer  faced 
with  the  problem  of  location  near  rail¬ 
roads  or  markets.  The  development 
of  electric  power  transmission  has  re¬ 
duced  the  necessity  for  location  near 
sources  of  power.  The  automobile  has 
made  labor  far  more  mobile  than  it 
has  ever  been  in  the  past.  Location 


of  raw  materials  remains  as  one  crite¬ 
rion  which  may  determine  the  dispo¬ 
sition  of  factories.  The  major  factors 
which  heretofore  have  determined  the 
location  of  industry  are  no  longer 
valid.  Under  the  impact  of  air  trans¬ 
portation  there  is  every  reason  to  be¬ 
lieve  that  we  will  be  faced  in  the  near 
future  with  the  need  for  a  complete 
re-planning  of  industrial  areas  in  the 
country. 

New  InduMries. 

The  growth  of  air  transportation 
and  aircraft  industries  during  the  past 
two  years  has  been  phenomenal.  Al¬ 
though  the  growth  has  been  due  to  the 
need  for  military  equipment,  many 
factories  will  continue  to  produce  air¬ 
craft  for  peace  time.  It  is  antici¬ 
pated  that  the  aviation  industry  will  be 
the  largest  industry  in  the  country 
within  the  next  two  years,  as  meas¬ 
ured  in  dollars  of  output  Over  two 
million  people  will  be  required  to 
manufacture  126,000  airplanes  which 
are  scheduled  for  1948.  The  expan¬ 
sion  of  the  aviation  history  following 
the  war  will  conceivably  require  from 
two  to  four  times  as  many  workers  as 
are  now  employed.  International  air 
commerce,  domestic  transportation, 
materials  for  a  military  air  force,  and 
private  flying  will  expand  the  indus¬ 
try  far  beyond  the  most  fantastic  esti¬ 
mates  which  can  be  made  at  this  time. 

Industries  allied  to  aviation  will  al¬ 
so  grow.  Such  industries  include  those 
which  manufacture  and  fabricate  alu¬ 
minum,  magnesium,  beryllium,  plas¬ 
tics,  and  fabrics.  Oil,  rubber,  ma¬ 
chine  tools,  engines,  radio  are,  of 
course,  basic  materials  for  aviation 
and  will  expand  under  the  impetus  of 
the  growth  of  the  industry.  The  ex¬ 
pansion  of  the  aviation  and  allied  in- 
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dustries  should  be  recognized  as  the 
basic  element  in  planning  in  the  air 
age.  Decisions  must  be  made  as  to 
the  location  of  industries,  their  rela¬ 
tionships  with  other  industries,  and 
their  places  in  relation  to  the  program 
for  defense  against  future  air  wars. 

New  Materials. 

Several  references  have  already 
been  made  to  new  materials  which  are 
required  in  the  development  of  the 
airplane.  Emphasis  has  been  given 
to  the  need  for  light-weight  materials. 
It  has  been  pointed  out  that  in  air 
transportation  there  is  a  premium  on 
weight  This  is  not  only  true  of  ma¬ 
terials  that  go  to  make  up  airplanes 
but  more  particularly  the  products 
which  the  airplane  transports.  It 
would  be  cheaper  to  transport  chairs 
made  of  aluminum  or  magnesium  than 
to  transport  those  made  of  heavy  wood 
or  steel.  This  means  that  light-weight 
products  will  undoubtedly  sell  for  less 
money  than  those  which  are  heavier. 
It  seems  reasonable,  therefore,  to  as¬ 
sume  that  the  air  age  will  bring  with 
it  an  era  of  light-weight  commodities 
and  more  careful  design  of  products. 
To  create  this  lightness  will  demand 
engineering  skills  heretofore  in  de¬ 
mand  only  to  a  limited  extent. 

Art  will  be  attained  through  expres¬ 
sion  of  function  without  any  omate- 
ness  or  unnecessary  appendages.  It 
may  be  that  this  character  will  carry 
into  architecture  and  all  artistic  ex¬ 
pressions.  In  any  event  we  may  be 
sure  that  new  materials  and  new  meth¬ 
ods  of  utilizing  them  in  design  and 
structure  will  result  from  the  expan¬ 
sion  of  aviation  as  the  basic  medium 
of  transportation. 

There  is  much  to  look  forward  to  in 
the  coming  air  age.  There  are  many 


responsibilities  which  youth  must  ac¬ 
cept  in  planning  industry  and  com¬ 
merce  in  order  that  they  may  be  de¬ 
veloped  on  a  sound  foundation.  By 
and  large,  this  kind  of  planning  re¬ 
quires  deep  understanding,  knowl- 
^ges  and  skills  with  which  to  redi¬ 
rect  our  society  and  economy.  The 
America  of  the  air  age  will  depend 
on  how  well  this  job  is  done.  It  will 
also  depend  on  the  degree  to  which 
selfish  interests,  bent  on  maintaining 
positions  of  power,  will  relinquish 
their  rights  and  plan  for  the  future. 
Planning  for  the  air  age  is  a  job  for 
youth  —  youth  well  skilled  and  edu¬ 
cated  to  do  the  job. 

The  Challenge  to  America. 

Air  power  will  win  the  war.  Air 
power  can  maintain  an  old-fashioned 
peace.  Air  power  can  make  slaves  of 
free  men.  Air  power,  any  power  in 
the  hands  of  a  few,  opposes  the  organ¬ 
ization  of  a  completely  free  and  peace¬ 
ful  world.  Air  power  is  a  condition 
to  the  survival  of  nationalism.  Air 
power  is  not  merely  pilots  and  planes. 
It  is  an  attitude  of  mind,  a  mind 
seeped  in  the  traditions  of  power- 
politics. 

Air  power  has  wrecked  homes.  It 
has  maimed  and  killed  men,  women 
and  children.  It  has  served  militaris¬ 
tic  leaders  bent  on  expansion  of  power 
controls.  It  has  sent  trade  ships  to 
their  watery  grave.  It  has  brought  to 
all  people  the  threat  of  air  raids  from 
every  quarter  of  the  earth.  France 
fell  because  of  lack  of  air  power. 
Norway  and  Crete  were  invaded 
through  mastery  of  the  air.  Britain 
forestalled  disaster  by  brilliant  air 
strategy.  Free  nations  are  struggling 
to  protect  themselves  against  the  on¬ 
slaught  of  winged  mad  men. 
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Everywhere  there  is  a  demand  for 
more  airplanes  and  more  pilots  for 
mastery  of  the  air.  Is  this  Mouil- 
lard’s  “cataclysm”  and  Tennyson’s 
“ghastly  dew”  ?  Or  is  that  yet  to  come 
in  the  sudden,  terrible  fury  of  World 
War  III  ?  The  answer  will  be  deter¬ 
mined  by  the  actions  of  American 
citizens. 

The  conception  of  world  freedom 
and  the  guidance  toward  universal 
peace  is  for  free  men.  It  is  a  chal¬ 
lenge  to  Americans  —  the  greatest 
challenge  in  the  history  of  civiliza¬ 
tion.  Americans  must  develop  atti¬ 
tudes  directed  toward  living  in  a 
world  in  which  flight  will  be  the  di¬ 
recting  factor  of  human  behavior. 


The  historians  of  a  free  world  will 
record  with  reverence  the  self-sacrifice 
and  courage  of  those  who  have  changed 
their  course  of  living  for  the  benefit 
of  all  humanity. 

The  Roman  Empire  rose  to  glory 
under  land  power.  The  British  Em¬ 
pire  became  great  by  controlling  the 
long  trade  routes  by  sea  power.  Amer¬ 
ica  can  continue  the  lineage  through 
air  power.  Such  power  will  be  main¬ 
tained  by  war.  Air  war  is  ruthless. 
Will  America  succumb  to  the  tempta¬ 
tion?  Do  Americans  want  this  kind 
of  air  power  or  will  they  realize  man’s 
age-old  dream  of  winged  peace  ?  There 
has  never  been  a  greater  challenge  to 
Ajnerican  teachers  in  our  history. 


The  Merchant  Fleet  m  the  Air 

By  JACK  FRYE 

President,  Trancontinental  &  Western  Air,  Inc. 


VAST  merchant  air  fleets  capable 
of  transporting  most  of  the 
world’s  cargo  will  emerge  from 
World  War  II  and  may  be  the  key  to 
a  lasting  peace. 

Pointing  to  that  era  is  the  trans¬ 
port  plane  of  today,  which  is  hauling 
men  and  supplies  on  distant  missions 
with  the  same  precision  and  casual¬ 
ness  with  which  it  is  carrying  passen¬ 
gers,  mail  and  express  over  domestic 
airline  routes.  Its  workmanlike  per¬ 
formance  is  portentious  of  what  we 
can  expect  of  its  post-war  successor  — 
a  larger,  faster  and  more  efficient  air¬ 
plane.  And  it  will  be  this  future 
transport  that  will  write  the  vivid 
pages  of  the  air  age  upon  which  we 
have  already  embarked. 

The  world  has  known  two  great  eras 
since  the  Middle  Ages.  The  first  was 
bom  in  1492  when  Columbus  from 
the  stemcastle  of  his  flagship,  the 
Santa  Maria,  sighted  the  land  of  San 
Salvador  in  the  New  World.  That 
historic  landfall  inaugurated  the  Era 
of  Discovery  which  for  the  next  300 
years  created  through  exploration  and 
colonization  vast  new  empires.  For 
the  Netherlands,  Spain,  Portugal, 
England  and  France  it  was  a  Golden 
Age  —  an  age  which,  in  the  opinion 
of  some  historians,  saved  these  coun¬ 
tries  from  decadence. 

The  second  great  era  was  spawned 
by  the  Industrial  Revolution  of  the 
eighteenth  and  nineteenth  centuries. 
We  are  familiar  with  the  far-reachinff 
effects  of  this  age  —  another  Golden 


Age  which  gave  us  the  steam  engine, 
the  steamship,  the  railway,  the  tele¬ 
phone,  the  cotton  gin,  the  telegraph, 
the  reaper,  the  sewing  machine  and 
hundreds  of  other  devices  that  influ¬ 
enced  in  one  way  or  another  the  liv¬ 
ing  habits  and  standards  of  most  of 
the  human  beings  on  the  globe. 

There  is  one  thing  in  common  in 
these  two  eras  of  the  past.  Both  were 
made  possible  through  the  medium  of 
transportation.  The  discoveries  of 
Columbus,  Magellan,  Cabot,  Balboa, 
Cartier  and  the  others  would  have 
been  unlikely  had  it  not  been  for  im¬ 
proved  sailing  techniques  and  (after 
Columbus)  new  navigation  methods. 
The  two  greatest  single  contributions 
of  the  Industrial  Revolution  were  the 
steamship  and  the  railway  because  of 
the  profound  changes  they  wrought  on 
trading,  colonization  and  development 
of  natural  resources. 

Our  own  history  records  the  cri¬ 
sis  that  beset  the  administration  of 
John  Quincy  Adams  as  a  result  of  the 
sectional  jealousies  and  antagonism 
which  divided  the  industrial  East  and 
the  West.  The  West  was  clamoring 

O 

for  additional  federal  help  to  meet  its 
own  expanding  needs;  the  East  re¬ 
sisted.  Not  until  the  Erie  Canal  was 
opened  and  the  first  passenger ,  rail¬ 
road  was  built  did  these  sectional  bar¬ 
riers  collapse.  They  were  swept  away 
by  new  transportation  facilities  which 
permitted  an  exchange  of  commodities 
one  area  lacked  and  the  other  had  in 
abundance.  It  has  been  on  this  prin- 
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ciple  of  interchange  of  gooda  that  our 
nation  hag  grown,  prospered  and  re¬ 
mained  united. 

The  airplane,  more  than  any  pre¬ 
vious  form  of  transportation,  can 
make  all  the  nations  of  the  world 
truly  united.  The  airplane  knows  no 
barriers,  it  recognizes  no  distances. 
Distances  between  countries  are  no 
longer  reckoned  in  terms  of  mileage 
but  in  terms  of  time,  and  time  be¬ 
tween  ooimtries  is  constantly  shrink¬ 
ing  as  the  airplane  increases  its  speed 
of  flight  Measured  in  time,  the  world 
is  only  a  fraction  of  the  size  the  Ma¬ 
gellan  expedition  found  it  when  it  cir¬ 
cumnavigated  the  globe  with  sailing 
vessels  more  than  four  hundred  years 
ago. 

The  world  will  be  even  smaller, 
more  accessible,  when  transport  planes, 
freed  of  the  restrictions  of  war,  will 
begin  making  regular  ports  of  call  to 
all  countries,  discharging  the  goods 
one  nation  needs  and  taking  on  those 
things  it  can  sell  to  its  neighbor. 
Trading  will  thus  be  made  available 
to  hundreds  of  localities  which  have 
had  none  in  the  past  because  they 
lacked  port,  highway  or  rail  facilities. 
When  that  day  dawns,  the  world  for 
the  flrst  time  will  have  reached  a  true 
basis  of  understanding  among  nations, 
just  as  the  East  and  the  West  dis¬ 
solved  their  differences  with  the  build¬ 
ing  of  the  Erie  Canal  and  the  flrst 
railroad. 

There  are  skeptics  who  doubt  the 
airplane  can  fulfill  this  mission,  that 
it  can  replace  in  great  measure  the 
functions  of  the  steamship  in  world 
trade.  To  answer  these  doubters,  it 
may  be  well  to  review  the  history  of 
commercial  aviation  in  this  country, 
for  it  was  in  the  United  States  that 
the  air  transport  system  reached  the 


greatest  stage  of  its  development. 

Ten  years  ago,  the  airlines  were  a 
struggling  young  industry.  Trans¬ 
port  planes  then  were  slow,  noisy, 
lacking  in  passenger  comforts  and 
conveniences.  Pilots  were  handi¬ 
capped  by  a  lack  of  the  many  safety 
aids  which  have  since  been  added. 
The  public  was  prejudiced  against  fly¬ 
ing,  considering  it  “risky^’  business  to 
step  into  an  airplane.  Some  people 
had  an  inherent  fear  of  height,  others 
shied  away  because  of  high  passenger 
rates.  When  an  airplane  occasionally 
came  to  an  unhappy  end,  the  publici^ 
frightened  away  many  potential  users 
who  were  just  beginning  to  be  “sold” 
on  the  benefits  of  air  travel.  The  pub¬ 
licity  of  the  day  was  reminiscent  of 
the  headline  appearing  in  the  (now 
defunct)  8t.  Louis  Post  Oasetts  of 
October  14,  1906  over  an  account  of 
railroad  accidents  for  a  twelve-month 
period:  **Now  Killing  £6  Persons  per 
Dayr 

It  is  doubtful  that  any  other  indus¬ 
try  overcame  so  many  obstacles  in 
such  a  short  time  as  the  airlines  have 
done  in  the  ensuing  decade.  Improved 
radio  navigational  equipment  and  ad¬ 
vanced  maintenance  and  operations 
methods  have  placed  the  industry  in  a 
safety  position  second  only  to  buses 
in  the  U.  S.  transportation  field. 

Figures  based  on  fatalities  per 
100  million  airline  passenger  miles 
amoimted  to  1.2  in  1939,  3.9  in  1940 
and  2.9  in  1941.  In  1941,  according 
to  National  Safety  Coimcil  figures 
covering  all  types  of  accidents,  the  air¬ 
line  rate  of  2.9  fatalities  per  100  mil¬ 
lion  passenger  miles  compared  to  a 
rate  of  7.1  for  the  nation’s  railroads, 
6.4  for  automobiles  and  taxis,  and  2.0 
for  commercial  buses. 

Since  1936,  passenger  revenues 
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have  risen  sharply,  each  year  surpass¬ 
ing  the  record  of  the  preceding  year. 
In  1936  the  airlines  carried  1,020,931 
revenue  passengers  and  in  1941  the 
figure  had  advanced  to  3,768,892  reve¬ 
nue  passengers.  A  drop-off  this  year 
may  be  expected  as  a  result  of  the 
lines  turning  over  a  number  of  air¬ 
planes  to  the  military  services  and  con¬ 
verting  still  other  planes  to  military 
cargo  use. 

Air  mail  and  air  express  likewise 
have  shown  great  gains.  According 
to  Civil  Aeronautics  Administration 
figures,  the  airlines  flew  5,741,436  ton 
miles  of  mail  in  1936  and  in  1941  the 
total  soared  to  12,556,000.  In  1936, 
express  ton  miles  flown  totaled 
1,860,809,  and  in  1941  the  figure 
jumped  to  5,242,529  ton  miles. 

The  record  of  achievement  of  the 
airlines  is  attributable  to  a  number  of 
factors  but  the  foremost  of  these  is  a 
rigid  adherence  to  safety  regulations 
which  have  won  the  confidence  of  tra¬ 
velers.  In  no  better  way  can  this  be 
noted  than  by  scanning  personnel  rec¬ 
ords  which  in  TWA  show  109  em¬ 
ployees  on  the  ground  for  every  air¬ 
plane  in  the  air.  And  of  this  num¬ 
ber,  more  than  25  are  employed  in  the 
maintenance  department  alone. 

The  military  role  of  the  transport 
plane  in  this  war  was  demonstrated 
for  the  first  time  in  the  German  inva¬ 
sion  of  Norway,  when  air-bome  troops 
were  sent  by  the  high  command  to  oc¬ 
cupy  that  country.  It  was  again 
demonstrated  in  the  German  invasion 
of  Crete,  this  time  with  the  glider 
complementing  the  transport  as  a 
troop-carrier.  Again  in  the  invasion 
of  Russia  did  the  Germans  employ 
transports  to  maintain  their  supply 
lines  to  the  front.  One  authority, 
William  M.  Sheehan,  estimates  that 


between  June  22  and  October  31, 
1941,  Nazi  transports  moved  42,000 
tons  of  supplies  a  distance  of  12,500,- 
000  plane  miles  in  30,000  trips  . 

In  our  own  country,  the  transport 
plane  is  just  coming  into  its  own  as 
a  cargo-carrier,  although  TWA  exper¬ 
imented  with  an  exclusive  overnight 
air  freight  service  between  New  York 
and  Kansas  City  as  early  as  August, 
1931.  Several  weeks  ago  the  Air 
Transport  Command  authorized  the 
airlines  to  transport  men  and  supplies 
“wherever  needed”  and  has  promised 
additional  equipment  to  augment  the 
fleet  of  cargo  planes  at  present  avail¬ 
able. 

With  the  theater  of  hostilities 
spread  over  most  of  the  earth’s  sui^ 
face,  the  transport  plane,  in  my  opin¬ 
ion,  will  deliver  the  materials  neces¬ 
sary  to  deal  the  decisive  blow  of  the 
war.  In  global  war  such  as  this,  sur¬ 
face  carriers  are  inadequate  because 
of  the  greater  risks  entailed  in  their 
slower  movement  to  and  from  distant 
battlefronts.  Our  shipping  losses  to 
date  are  mute  evidence  of  these  risks. 

But  what  of  the  transport  plane  of 
tomorrow  ?  The  answer  is  that  it  will 
be  much  larger  than  anything  yet 
built.  In  cargo-carrying  capacity,  it 
will  be  capable  of  carrying  perhaps 
up  to  two  thousand  tons.  It  will  be 
able  to  fly  vast  distances  non-stop.  It 
may  take  off  with  a  capacity  load 
from  Los  Angeles  and  without  refuel¬ 
ing  land  at  Moscow.  Its  course  will 
not  follow  established  rail-steamer 
routes  to  the  east  but  will  go  north 
across  the  polar  cap,  the  point-to-point 
route  taken  by  Michel  Gromov  and 
his  Russian  companions  in  1937  when 
they  flew  from  Moskva,  Soviet  Union 
to  San  Jacinto,  California,  for  a  non¬ 
stop  record  of  6,296  miles. 
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Such  planes  are  feasible,  even  now. 
The  Lockheed  Constellations,  which 
Howard  Hughes  and  I  conceived  and 
which  originally  were  ordered  for 
TWA,  are  an  example  of  this  type  of 
aircraft.  The  Constellation’s  original 
specifications  called  for  accommoda¬ 
tions  for  57  passengers  and  a  crew  of 
seven,  a  range  of  flight  and  speed  that 
would  bring  any  capital  in  the  west¬ 
ern  hemisphere  within  16^^  hours  of 
the  United  States.  Sydney,  Austra¬ 
lia,  would  be  brought  within  40  flying 
hours  of  Dayton,  Ohio,  for  instance, 
as  against  23  days  by  rail-steamer. 
Four  of  these  planes,  making  four 
round  trips  each,  could  transport  1824 
passengers  between  Dayton  and  Los 
Angeles  in  the  56  hours  it  would  take 
16  pullman  cars  to  carry  480  passen¬ 
gers  one  way  only.  It  is  this  factor 
of  speed  utilization  that  gives  the  aiiv 
plane  the  edge  over  all  other  forms  of 
transportation  and  enables  it  to  out¬ 
perform  the  steamship  or  railroad 
freight  car  in  tonnage  carried  over  a 
given  period  of  time. 

The  future  long-range  transport 
planes,  like  TWA’s  fleet  of  Boeing 
Stratoliners,  will  be  built  to  cruise 
at  high  altitudes  to  take  them  over 
storm  areas  and  extreme  mountain 
ranges.  Altitude  flying  is  not  new. 
It  has  been  one  of  the  major  problems 
of  scheduled  flying  from  the  outset. 
In  the  early  days  of  mail  and  trans¬ 
port  planes,  pilots  had  difficulty  in 
clearing  low  cloud  formations  which 
sometimes  obscured  mountain  peaks 
and  at  others  resulted  in  icing  condi¬ 
tions.  As  the  service  ceilings  of  air¬ 
craft  were  increased,  pilots  on  occa¬ 
sion  found  difficulty  in  breathing  rari- 
fied  air  encountered  above  12,000 
feet,  due  to  the  decreased  partial  pres¬ 
sure  of  oxygen. 


To  overcome  this  situation,  TWA 
early  in  1935  began  investigating  en¬ 
gine  operation  and  other  flight  prob¬ 
lems  incident  to  the  use  of  cruising 
altitudes  of  20,000  feet  and  above. 

One  phase  of  the  experimental 
work  was  carried  out  by  the  late 
Wiley  Post,  who  in  a  series  of  high 
altitude  flights  in  that  year  contri¬ 
buted  considerable  information  of 
value  to  our  regular  engineering  staff 
which  was  conducting  another  phase 
of  the  program.  For  the  latter  work, 
we  used  as  a  research  plane  the  DG-1, 
the  original  Douglas  twin-engine 
transport  which  we  were  instrumental 
in  designing. 

In  the  summer  of  1985,  the  DC-1 
was  flown  approximately  20  hours  at 
altitudes  averaging  22,000  feet.  An 
oxygen  system  had  been  installed 
which  was  adequate  to  supply  a  crew 
of  four  for  at  least  eight  hours.  In 
the  course  of  these  experimental 
flights,  it  was  found  that  the  plane 
could  clear  95  per  cent  of  cloud  forma¬ 
tions  when  cruising  at  20,000  feet. 
Some  clouds  were  observed,  however, 
to  extend  to  higher  levels. 

To  complete  our  research,  we 
equipped  in  1936  a  single-engine 
Northrop  Gamma  mail  plane  with  a 
turbo-supercharger  which  the  Army 
Air  Corps  lent  us.  This  plane  had  a 
higher  service  ceiling  than  the  Doug¬ 
las  and  it  was  possible  to  observe 
weather  conditions  up  to  36,000  feet. 
On  several  occasions  it  was  found  that 
weather  which  necessitated  cancella¬ 
tion  of  r^ular  transport  service  could 
be  overcome  in  the  Gamma  with  per¬ 
fect  safety  by  flying  above  these  con¬ 
ditions. 

For  18  months,  TWA  operated  flve 
Boeing  Stratoliners  in  domestic  ser¬ 
vice.  These  33-passenger,  4-engine 
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transports  were  equipped  with  “pres¬ 
surized”  cabins,  in  which  atmospheric 
pressure  was  controlled  in  a  way  that 
passengers  could  enjoy  low  altitude 
comfort  while  flying  up  to  22,000 
feet.  Since  late  last  winter,  the  Stra- 
toliners  have  been  operated  for  the 
Army  in  foreign  courier  service,  but 
their  stay  in  domestic  airline  service 
was  long  enough  to  prove  the  popu¬ 
larity  of  “over^weather”  high  altitude 
flying  with  the  traveling  public. 

A  transport  plane,  built  for  long- 
range  fl3dng,  will  not  be  restricted  to 
over-weather  flying  in  the  future,  for 
certain  weather  in  extreme  conditions 
transcend  the  ceiling  limitations  of  the 
highest-flying  aircraft  When  such 
oonditions  are  encountered,  the  aiiv 
plane  of  tomorrow  will  fly  “around 
the  weather”  even  thou^  it  may  mean 
adding  a  few  minutes  to  its  normal 
itiueraryk 

After  the  war,  the  need  for  long- 
range,  high-speed  transport  planes 
will  be  unquestioned.  The  entire 
world  will  be  sorely  in  need  of  con¬ 
sumer  goods,  which  in  many  instances 
must  be  transported  over  vast  dis¬ 
tances.  Starvation  conditions  are  now 
existing  in  Spain,  Greece,  France  and 
other  countries  because  of  lack  of 
transport  Shipping  losses  have  been 
so  great  in  this  war  that  it  may  take 
years  to  replace  the  lost  tonnage  of 
all  nations.  I  seriously  doubt  that 
it  will  ever  be  replaced  completely  be¬ 
cause  transport  planes  will  be  able  to 
fill  this  breach  more  efficiently  and  at 
less  cost. 

The  United  States  should  start  now 
to  build  up  its  merchant  air  fleet 
which  would  serve  the  dual  purpose  of 
helping  win  this  war  and  the  peace 
that  will  follow.  We  can  use  not 
thousands  but  tens  of  thousands  of 


transport  planes  to  carry  the  war  to 
the  enemy  and  later,  peacetime  sup¬ 
plies  and  materials  to  all  peoples  of 
the  earth.  In  addition  to  employing 
countless  thousands  of  workers,  such 
a  fleet  would  be  insurance  against  fu¬ 
ture  wars  by  their  immediate  availa¬ 
bility  for  military  use  against  would- 
be  aggressors.  Had  we  possessed  a 
fleet  of  this  magnitude  last  year,  Jap¬ 
an  would  not  have  dared  to  attack  us, 
because  attack  would  have  meant  an 
almost  immediate  counter-invasion  in 
force  on  the  island  of  Nippon. 

It  is  a  heartening  sign  to  note  the 
recent  interest  of  educators  in  the 
cause  of  aviation,  for  unless  we  can 
instill  a  fundamental  knowledge  of 
the  subject  among  our  youth  we  will 
never  become  a  truly  great  air  power. 
We  have  been  remiss  in  this  respect 
in  the  past  and  our  recent  attempts 
to  make  up  for  lost  time  necessarily 
have  come  from  the  top  through  col¬ 
leges  rather  than  from  the  bottom,  or 
through  the  elementary  schools.  From 
present  indications,  this  situation  will 
be  corrected  in  the  near  future. 

It  is  evident  that  Germany’s  suc¬ 
cess  as  an  air  power  rests  in  no  small 
measure  on  the  aviation  curriculum 
she  laid  down  ior  primary  and  sec¬ 
ondary  schools  as  early  as  1934.  Hit¬ 
ler  and  his  henchmen  did  a  thorough 
job  in  training  German  youth  in  all 
the  allied  branches  of  flying,  ranging 
from  meteorology  and  engines  to 
flight  instruction  and  knowledge  of 
aviation  in  other  countries.  Even 
such  apparent  extraneous  subjects  as 
poetry  were  not  overlooked  in  a  de¬ 
cree  of  the  ministry  of  education, 
which  pointed  out  that  “poetry  (of 
an  aeronautical  nature)  is  of  special 
didactical  value  in  conveying  the  air 
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and  war  experience  and  racial  atti¬ 
tude  of  a  foreign  nation/’  Aviation 
became  the  bone  and  sinew  of  German 
youth. 

American  youth  should  be  given  the 
same  opportimity,  not  with  any 
thought  of  world  conquest  but  to  equip 
them  with  a  knowledge  of  what  avia¬ 


tion  means  in  this  war  and  what  it 
will  mean  to  domestic  and  world  com¬ 
merce  after  the  war.  Many  thousands 
of  them  will  want  to  become  a  part 
of  it  and  the  nation  and  the  airlines 
will  need  their  help  in  carrying  out 
the  enormous  expansion  of  air  routes 
we  may  expect  on  the  morrow. 


The  Air  Age 

and  Teacher  Education 

'Ey  LESLIE  R.  GREGORY 

President f  State  TeacJters  College,  Fredonia,  N.  Y. 

There  are  many  types  of  educa-  responsibilities  of  any  other  institu¬ 
tional  institutions  in  the  United  tions  which  undertake  to  send  their 
States  engaged  in  teacher  educa-  graduates  into  the  public  schools  to 
tion.  After  one  pattern  or  another  teach. 

they  undertake  this  very  important  The  Air  Age  is  new  terminology, 
educational  task.  Some  of  the  insti-  The  term  was  first  used  by  a  few  men 
tutions  have  as  their  sole  cause  for  in  America  who  were  thinking.  These 
existence  the  preparation  of  yoimg  men,  and  the  number  was  small,  were 
people  to  be  teachers  in  the  nation’s  able  to  analyze  and  to  evaluate  the  ef- 
schools.  Others  accept  teacher  edu-  fects  the  airplane  has  already  had  up- 
cation  as  their  primary  function  and  on  our  civilization.  They  could  see 
others  undertake  it  as  one  of  several  that  the  airplane  had  become  a  ma- 
major  functions.  There  is  good  rea-  chine  capable  of  violently  disturbing 
son  to  believe  that  others  engage  in  civilization  and  also  capable  of  de¬ 
teacher  education  as  a  matter  of  con-  stroying  it.  The  term  air  age,  non- 
venience  for  profit,  or  as  an  aid  to  existent  just  a  few  months  ago,  is  now 
institutional  survival.  in  frequent  use.  When  the  full  power 

Because  it  is  impossible  to  find  a  of  the  machine  is  understood  the  term 
simple  term  descriptive  of  all  of  these  will  be  universally  used.  It  is  of  first 
institutions  references  in  this  article  importance  that  universal  use  come 
to  teachers  colics  should  be  inter*  soon,  for  with  it  will  come  under- 
preted  as  inclusive  of  all  colleges  en-  standing. 

gaged  in  the  education  of  teachers.  It  is  not  strange  that  the  common 
No  teachers,  regardless  of  the  subject  man  of  our  community  was  slow  to 
matter  areas  in  which  they  may  work,  recognize  that  a  mere  machine  had 
can  free  themselves  of  the  responsi-  produced  a  revolutionary  age  of  great 
bilities  this  new  age  has  placed  upon  dimensions.  It  was  only  a  few  months 
them.  And,  as  these  responsibilities  ago  that  the  airplane  was  assigned  a 
rest  heavily  upon  the  teachers,  they  secondary  role  even  in  military  af- 
rest  doubly  heavily  upon  the  teachers  fairs,  and  by  military  men.  We  were 
colleges.  The  publicly  supported  still  reading  the  descriptions  of  the 
teachers  colleges  and  the  colleges  of  new  bomb-proof  battleships  when  the 
education  in  the  universities  are  re-  flash  came  announcing  that  two  of 
sponsible  for  preparing  the  majority  them  had  been  sunk  in  short  order  by 
of  the  teachers.  This  condition  does  airplanes.  The  military  men  had 
not,  in  any  degree,  subtract  from  the  been  warned  that  this  would  happen 
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but  they  did  not  believe  it.  The  men 
with  vision  are  unhappy  because  that 
which  they  see  so  clearly  others  are 
imable  to  see  at  all. 

To  those  who  are  accustomed  to  us¬ 
ing  it  the  term  air  age  has  a  meaning 
that  is  deep  and  real.  The  accompani¬ 
ment  of  its  use  is  a  conviction  that 
the  airplane  will,  when  wars  are  won, 
bring  about  a  change  in  the  lives  of 
people  in  all  parts  of  the  world  and 
of  every  station  in  life.  Will  educa¬ 
tors,  those  who  are  teaching  teachers, 
be  as  blind  to  the  future  as  were  those 
we  choose  now  to  criticize  were  to  the 
new  strategies  of  war?  One  man  of 
the  profession  was  heard  to  remark  re¬ 
cently,  “You  men  who  are  so  stirred 
up  over  this  air  age  business  have 
gone  off  ‘half-cocked’.”  He  fails  ut¬ 
terly  to  see  that  the  airplane  is  very 
likely  to  become  —  in  fact,  it  already 
is  —  the  instrument  of  economic,  po¬ 
litical,  and  military  dominance. 

The  term  air  age  is  something  new. 
But  the  “air  age,”  as  opposed  to  be¬ 
ing  something  definitely  new  is  more 
likely  an  extension  or  development  of 
something  not  so  new.  That  which 
we  have  in  mind  may  suggest  the  con¬ 
tents  of  the  current  chapter  in  the  his¬ 
tory  of  transportation.  To  suggest 
that  the  airplane  is  the  latest  develop¬ 
ment  in  providing  transportation  does 
not  subtract  anything  from  the  claims 
made  that  it  has  ushered  in  a  new 
age,  a  new  era  in  history. 

The  invention  of  the  steam  engine 
marked  the  beginning  of  the  modem 
process  of  speeding  up  transportation. 
The  steam  engine  opened  rivers  to 
navigation  and  made  possible  the  agri¬ 
cultural  and  industrial  development 
of  the  west.  Its  effect  was  to  disperse 
people  and,  while  dispersing  them,  to 
bring  them  closer  together.  In  the 


field  of  communication  the  invention 
of  the  tel^aph  and  the  telephone 
gave  support  to  this  effect. 

The  invention  of  the  internal  com¬ 
bustion  engine  marked  the  next  im¬ 
portant  step  in  the  transportation  of 
people  and  goods.  It  powered  the 
automobile,  which  machine  has  made 
a  community  of  America  by  con¬ 
stantly  accelerating  the  process  of 
moving  more  people  farther  apart  and 
away  but  still  bringing  them  closer 
together.  Interestingly  enough,  where 
men  go  goods  go  also,  and  where  goods 
go  men  engage  in  trade.  It  is  not 
necessary  here  to  review  the  history 
of  the  development  of  the  automobile 
in  America.  To  call  attention  to  its 
impact  on  business,  finance,  popula¬ 
tion  groupings,  and  most  other  fac¬ 
tors  of  our  composite  existence  is  to 
indicate  the  direction  our  thinking 
should  go  when  the  boundaries  of 
North  America  are  extended  to  in¬ 
clude  the  world. 

The  invention  of  the  airplane  re¬ 
sulted  in  the  further  development  of 
transportation  and  marked  Ike  ban¬ 
ning  of  the  air  age.  The  airplane  car¬ 
ries  the  process  forward.  It  takes 
more  people  farther  apart  yet  brings 
them  closer  together.  The  airplane 
may  be  made  to  do  for  the  world  what 
the  automobile  has  done  for  America 
—  make  a  community  of  it  But  the 
airplane  is  only  an  instrument  for 
use.  What  its  effect  will  be  will  be 
determined  by  the  objectives,  the  mo¬ 
tives,  and  the  morals  of  those  who  con¬ 
trol  it. 

For  those  who  believe  in  a  destiny 
of  mankind  that  contemplates  the 
bringing  of  all  men  together  in  un¬ 
derstanding  and  good-will,  this  inter¬ 
pretation  of  transportation  is  arrest¬ 
ing.  Can  it  be  that  man  shall  profit 
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by  the  lessons  learned  from  war,  and  utterly  selfish  it  is  most  attractive.  It 
shall,  with  the  assistance  of  his  own  may  expected  that  when  the  armis- 
inventions,  be  able  to  have  as  his  tice  is  signed  and  before  the  terms  of 
friends  with  whom  he  is  willing  to  peace  are  known  nationalistic  inter¬ 
share,  the  people  in  all  parts  of  the  este  of  many  sorts  will  be  thrust  to 
world  ?  Such  thoughts  are  suggestive  the  front.  Intra- American  political 
of  the  opportunity  which  appears  to  and  economic  battles  will  be  waged  re- 
be  present.  The  implications  are  lentlessly.  ^Back  to  the  old  order” 
clear.  The  airplane  *  has  opened  an  will  be  attractively  presented.  As  op¬ 
era  which  will  demand  that  many  of  posed  to  those  who  do  not  recognize 
our  international  relations  become  in-  world  responsibilities  will  be  those 
tra-world  relations.  who  recognize  that  our  own  continued 

When  this  war  has  been  won  it  will  peace  and  safety  are  dependent  upon 
be  as  if  the  storm  has  passed  and  a  the  well-being  of  men  in  other  parts 
new  day  radiant  with  promises  ap-  of  the  world.  There  will  be  those  who 
pears  over  the  wreckage.  In  many  will  say  yes  and  those  who  will  say 
ways  this  new  day  will  find  bounda-  no  to  the  proposition  that  Americans 
ries  removed  and  barriers  of  all  sorts  may  need  to  share  their  “cuts  of  beef 
capable  of  being  removed.  Though,  steak”  with  the  hungry  men  in  Asia, 
today,  we  must  regard  the  airplane  Europe,  or  Africa.  These  words  are 
for  what  it  is  —  the  dominant  weapon  '  not  intended  to  be  prophetic.  Rather 
of  war  —  it  would  be  a  serious  mis-  they  are  intended  to  convey  the  idea 
take  to  fail  to  foresee  its  possible  fu-  that  in  the  future  our  world  quarrels 
ture  peace  role.  Even  now,  while  it  will  be  community  quarrels.  The  air- 
is  being  used  to  destroy,  it  is  open-  plane  has  brought  our  back  yards  close 
ing  new  frontiers.  It  is  charting  a  t<^ther. 

new  ocean,  the  sky.  In  times  of  peace  This  article  does  not  undertake  to 
it  will  open  new  channels  of  commerce  give  support  to  its  broader  generaliza- 
and  industry.  It  will  offer  new  des-  tions  by  citing  bits  of  evidence  of 
tinations  to  vacationers  —  all  parts  of  what  the  airplane  has  done  and  is  ca- 
the  world.  It  can  bo  made  to  bring  pable  of  doing.  However,  it  may  be 
new  privileges  to  the  under-privileged  worth  while  to  note  some  of  the  major 
people  of  the  world.  It  can  be  the  modifications  it  has  wrought.  For  one 
dove  of  peace  that  brings  greetings  thing  it  has  changed  the  Arctic  Ocean 
from  all  people.  Conversely,  and  it  filled  with  ice. into  an  arctic  air  ocean 
seems  too  bad  that  this  note  must  be  filled  with  ships.  It  has  completely 
struck,  it  can  continue  to  spread  dis-  altered  the  Pacific  Ocean  in  so  far  as 
trust,  misunderstanding,  want  and  de-  political  alignments,  trade,  defense 
struetion.  When  Americans  have  been  lines,  and  international  relations  are 
as  successful  in  using  aiiplanes  for  of  concern.  Wlien  these  two  situa- 
peace  as  they  certainly  will  be  in  tions  are  studied  the  urge  to  study 
building  and  using  them  in  war,  then  is  self-generated, 
they  will  have  proved  that  democracy  It  is  a  matter  of  interest  and  a 
functions.  challenge  to  the  imagination  that  the 

The  way  will  not  be  easy  although  airplane  will  take  people  from  a  given 
to  those  whose  behavior  is  other  than  nation  to  any  other  nation  well  within 
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a  day’s  time.  Airplanes  capable  of 
doing  that  are  now  a  reality.  It  is 
not  enough  to  behold  with  wonder¬ 
ment  this  marvelous  machine.  It  is 
not  enough  to  compliment  man’s  in¬ 
genuity.  It  is  not  enough  to  visual¬ 
ize  new  prosperity  to  result  from  this 
new  stimulus  to  exchange.  It  is  more 
necessary  that  men  direct  their  inge¬ 
nuity  toward  and  examination  of  their 
political,  social,  and  economic  cross 
currents  which  are  surely  in  the  offing 
to  result  from  this  free  intermingling. 

It  is  such  considerations  as  these 
that  require  the  thinking  of  teachers 
coll^  faculties.  It  is  not  so  import 
tant  that  Americans  in  great  number 
will  be  traveling  to  China,  Japan,  In¬ 
dia,  and  Australia  and  perchance  to 
take  up  residence  there  for  indefinite 
periods.  Nor  is  it  so  important  that 
the  people  of  those  countries  will  be 
coming  to  America.  But  it  is  impor¬ 
tant  that  attempts  be  made  to  foresee 
what  the  possibilities  of  such  inter¬ 
mingling  are  for  confiict  or  for  peace 
and  understanding.  The  differing 
cultures,  religions,  and  philosophies 
and  their  infiuences  in  shaping  politi¬ 
cal  viewpoints  and  actions,  trade  prac¬ 
tices,  and  general  international  atti¬ 
tudes  will  need  to  be  understood,  and 
respected,  or,  conversely,  opposed. 

Obviously  the  teachers  colleges  have 
obligations  with  respect  to  the  air  age 
that  are  of  the  present  moment  Be¬ 
fore  devoting  their  full  energies  to 
getting  ready  for  a  future  which  will 
be  different  they  must  give  all  they 
have  to  give  in  disposing  of  this  nasty 
business  of  war.  In  J une  the  teachers 
colleges  were  requested  to  act  immedi¬ 
ately  by  preparing  high  school  teach¬ 
ers  in  service  to  teach  aviation  courses 
in  high  school.  The  response  was  ex¬ 
cellent.  It  was  su^ested  to  them  at 


the  same  time  that  they  —  with  teach¬ 
ers  in  service  —  submit  the  whole 
school  curriculum  to  the  conditioning 
influences  of  the  air  age.  The  re- 
sponfx*  has  not  been  too  encouraging. 

It  is  imperative  that  teachers  col¬ 
leges  continue  with  these  two  assign¬ 
ments.  The  war  is  not  won.  It  will 
not  be  won  till  our  people  understand 
and  are  able  to  use  the  modem  imple¬ 
ments  of  war.  There  can  be  no  “cool¬ 
ing  off”  with  respect  to  these  duties. 
Teachers  colleges  must  continue  to 
pour  their  full  resources  into  creating 
a  reservoir  of  technically  trained  men 
for  the  armed  services  of  the  nation. 
They  must  also  work  to  air  condition¬ 
ing  of  the  American  people. 

Teachers  college  faculties  will,  if 
these  things  are  done  well,  lay  the 
foundation  upon  which  they  may  con¬ 
tinue  to  build  when  the  war  is  ended. 
Teachers  colleges  have  those  heavy  re¬ 
sponsibilities  which  accompany  a  stra¬ 
tegic  position.  They  now  occupy  one 
of  the  most  important  and  most  stra¬ 
tegic  positions  in  American  life.  They 
are  preparing  the  teachers  for  the  na¬ 
tion’s  schools,  upon  which,  more  than 
any  other  institution,  the  future  of 
American  civilization  depends.  If 
there  are  any  groups  in  America  that 
should  be  alert  to  social  changes  in 
process  those  groups  are  the  teachers 
college  faculties.  They  should  be  the 
first  of  all  people  to  recognize  emerg¬ 
ing  influences  which  promise  to  ef¬ 
fect,  in  a  major  d^ree,  the  current 
modes  of  living. 

Faculties  are  not  expected  to  have 
the  power  to  foresee  startingly  new 
developments  in  the  form  of  inven¬ 
tions.  Certainly  Thomas  Edison  did 
not  foresee  that  the  little  recording 
disc  he  invented  would,  on  a  future 
date,  be  the  center  of  a  dispute  be- 
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tween  union  musicians  and  the  largest 
national  broadcasting  companies.  No 
teacher  could  be  expected  to  foresee 
the  invention  of  the  internal  combus¬ 
tion  engine  or  of  the  airplane.  But 
the  airplane  is  here  and  many  of  its 
effects  are  visible.  It  is  reasonable  to 
expect  that  from  what  is  already  seen 
we  begin  to  prepare  for  that  which 
logically  must  follow. 

Teachers  colleges  faculties,  alert  to 
their  responsibilities  in  ending  war 
and  maintaining  peace  will,  even  in 
war,  start  preparations  for  the  main¬ 
tenance  of  peace.  To  be  ready  for 
war  is  to  get  ready.  To  be  ready  for 
peace  is  to  get  ready.  There  is  no 


gain  in  saving  democracy  in  war  and 
then  losing  it  in  peace.  As  a  nation 
we  were  not  ready  with  the  war  plane. 
Shall  we  be  ready  with  the  peace 
plane  ? 

The  “Air  Age”  presents  a  golden 
opportunity  to  the  teachers  of  teach¬ 
ers.  It  is  an  opportunity  to  show  that 
education  can  keep  apace  with  social 
progress.  This  opportunity  will  be 
lost  if  teachers  college  faculties  under¬ 
take  to  supply  the  demands  of  the  air 
age  by  undertaking  specific  changes  in 
curricular  offerings  before  they  have 
acquainted  themselves  thoroughly  with 
the  larger  implications  of  this  new 
age. 


The  Supply  (^Teachers 

for  Aviation  Education 

By  EDGAR  FULLER 

Educational  Consultant 

Civil  Aeronautics  Administration,  Washington,  D.  C. 


The  problem  of  teacher  supply  is 
the  most  difficult  obstacle  to  avia¬ 
tion  education  in  the  elementary 
and  the  secondary  schools.  Much  of 
this  kind  of  education  is  new,  and 
there  is  no  backlog  of  qualified  teach¬ 
ers.  Moreover,  those  who  are  best 
qualified  to  give  the  instruction  are  in 
great  demand  for  teaching  other 
courses,  for  war  industries,  and  for 
the  armed  services.  Unless  aviation 
education  is  to  be  neglected,  it  is  ob¬ 
viously  necessary  to  take  extraordi¬ 
nary  measures  to  provide  teachers  for 
it.  What  teachers  are  needed?  Per¬ 
haps  we  can  discuss  this  question  best 
by  referring  to  what  aviation  educa¬ 
tion  will  require  of  them. 

At  the  outset,  we  should  clearly  dis¬ 
tinguish  the  two  great  tasks  that  face 
the -teachers  in  aviation  education  as 
they  modernize  the  curriculum  and 
bring  the  many  implications  of  the 
air  age  to  their  students.  One  of 
these  tasks  is  that  of  producing  a  gen¬ 
eral  awareness  of  the  age  of  fiight  and 
its  social  significance.  This  problem 
confronts  the  teachers  of  all  subjects 
in  all  grrades  of  both  the  elementary 
and  the  secondary  schools.  Most  of 
them  will  respond  by  inserting  mate¬ 
rials  on  the  air  age  in  such  regular 
school  subjects  as  geography,  social 
studies,  mathematics  or  English.  They 


will  teach  global  geography ;  they  will 
make  certain  that  the  political,  social 
and  economic  effects  of  the  airplane 
are  understood;  they  will  teach  the 
mathematics  which  is  in  common  use 
by  airmen;  they  will  suggest  collat¬ 
eral  readings  in  English  which  will 
have  the  incidental  effect  of  educating 
the  students  in  the  changed  world  that 
the  airplane  has  brought  upon  us.  But 
teachers  won’t  do  these  things  for  their 
students  unless  they,  themselves,  un¬ 
derstand  what  the  air  age  means  to  all 
of  us.  Many  do  not  have  that  under¬ 
standing  now.  All  possible  in-service 
training  procedures  of  school  systems 
will  be  necessary,  therefore,  to  redi¬ 
rect  the  teaching  in  all  grades  so  that 
constant  modernization  of  the  cur¬ 
riculum  in  terms  of  the  air  age  can 
be  achieved.  We  must  make  clear 
what  may  be  done  and  give  the  teach¬ 
ers  special  assistance  in  doing  it.  If 
most  of  the  teachers  then  use  appro¬ 
priate  aviation  materials  in  most  of 
their  classes  most  of  the  time,  the  gen¬ 
eral  “air-conditioning”  program  will 
be  a  success.  This  is  a  long-range  and 
general  curriculum  revision  program 
of  the  utmost  importance. 

A  different  task  confronts  many 
high  school  teachers.  Much  of  the 
high  school  aviation  education  must 
be  taught  in  specific  courses,  for  other- 
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wise  the  content  will  be  too  widely 
disseminated  among  other  courses  to 
be  obtainable  by  a  student  or  will  be 
omitted  altogether.  Some  of  these 
courses,  such  as  those  on  construction 
and  maintenance  of  airplanes,  are  re¬ 
lated  rather  closely  to  the  traditional 
courses  in  industrial  arts.  Where  en¬ 
tire  courses  relate  to  aviation,  the  in¬ 
dustrial  arts  teachers  who  have  been 
assigned  to  them  usually  have  done 
creditable  work.  Wlien  reliance  has 
been  placed  upon  inserting  some  units 
on  aviation  into  the  traditional  courses 
in  industrial  arts,  however,  some 
teachers  have  unfortunately  preferred 
to  teach  the  construction  of  tea  tables 
or  bookends  rather  than  that  of  model 
airplanes.  Such  teachers,  who  unrea¬ 
sonably  resist  change  and  rely  too 
much  upon  traditional  materials  of  in¬ 
struction,  may  well  be  retrained  dur¬ 
ing  service  in  order  to  give  aviation 
its  proper  place  in  the  industrial  arts 
program.  This  is  true  whether  or  not 
there  are  regular  courses  in  aviation 
industrial  arts  as  such. 

Other  requirements  on  the  high 
school  level  demand  thousands  of  in¬ 
structors  for  new  courses.  Funda¬ 
mental  courses  in  aeronautics  will  be 
offered  to  boys  and  girls  in  thousands 
of  high  schools  this  year.  They  will 
be  added  to  the  educational  program 
as  full  equals  of  academic  physics  in 
recognized  importance  and  academic 
respectability.  The  industrial  arts  as¬ 
pects  of  aeronautical  education  are 
limited  by  shortages  of  both  teachers 
and  workshop  facilities,  but  pre-flight 
aeronautics  can  be  offered  in  both 
large  and  small  high  schools  and  with¬ 
out  extensive  laboratories.  The  only 
real  limitation  in  this  field  is  the 
shortage  of  properly  qualified  teach¬ 
ers,  and  this  limitation  is  less  serious 


in  fact  than  many  would  lead  us  to 
believe. 

Considerable  progress  has  been 
made  in  training  teachers  for  basic 
pre-flight  courses  in  aeronautics.  Dur¬ 
ing  the  past  summer,  many  took 
the  Civilian  Pilot  Training  ground 
courses.  Workshops  and  courses  in 
colleges  and  universities  also  had  large 
enrollments  and  many  will  continue 
this  training  for  teachers  who  live 
nearby  during  the  coming  semester. 

Certain  administrative  devices  will 
help.  There  are  some  available  teach¬ 
ers,  both  men  and  women,  who  are 
pilots.  Many  more  can  be  located 
who  have  had  ground-school  experi¬ 
ence.  Administrators  may  arrange  to 
use  the  talents  of  these  persons  whe¬ 
ther  they  are  regular  teachers  or  not; 
central  agencies  can  certify  them  and 
local  school  authorities  can  employ 
them  and  pay  them  well  enough  to  re¬ 
tain  their  services.  One  qualified 
teacher  may  often  serve  several  high 
schools ;  on  the  other  hand,  some  large 
high  schools  may  use  several  teachers 
in  a  single  course,  each  conducting  the 
part  that  lies  nearest  to  his  regular 
teaching  field. 

In  spite  of  these  preparations  dur¬ 
ing  the  past  summer  and  these  admin¬ 
istrative  devices  to  increase  the  sup¬ 
ply  of  instructors,  some  teachers  will 
offer  pre-flight  aeronautics  this  year 
who  have  had  no  special  work  in  aero¬ 
nautics.  Can  these  courageous  teach¬ 
ers  succeed,  and  thus  uphold  the  judg¬ 
ment  of  the  courageous  administrators 
who  ask  them  to  do  it? 

According  to  the  experiences  of  a 
considerable  number  of  teachers  last 
year,  the  answer  is  that  they  can  suc¬ 
ceed.  Efficient  teachers,  with  an  in¬ 
terest  in  aviation  and  a  background 
of  scientific  education,  can  teach  high 
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school  courses  in  the  fundamentals 
of  aeronautical  science  successfully. 
They  have  remarkable  opportunities 
to  improve  their  instruction  as  they 
teach.  Workshop  groups,  city  or  re- 
gional  associations  of  pre-flight  teach¬ 
ers  and  other  informal  associations 
for  self-help  can  be  formed.  Teach¬ 
ers’  aids  and  materials  in  both  sub¬ 
ject  matter  and  methods  are  abundant 
Correspondence  or  extension  courses 
may  be  of  assistance.  Regular  CAA 
instructors’  ratings  may  be  obtained 
in  the  principal  fields  by  passing  ex¬ 
aminations  in  subject  matter  and 
teaching  methods,  and  these  will  stim¬ 
ulate  self  study  because,  although  re¬ 
quirements  are  high,  no  oourses  or 
credits  are  required  for  admission  to 
the  examinations.  Some  teachers  will 
find  opportunities  to  fly,  to  visit  air¬ 
craft  factories,  or  to  otherwise  ac¬ 
quaint  themselves  with  the  facts  of 
aviation.  Sometimes  they  will  even 
learn  much  from  certain  of  their  stu¬ 
dents,  and  the  ability  thus  to  learn  is 
one  of  the  most  certain  marks  of  teach¬ 
ing  efficiency.  Altogether,  teachers  of 
the  fundamentals  of  aeronautics  have 
no  reason  to  fear  their  task.  Their 
subject  is  desired  by  the  students  and 
is  not  resisted  by  them  in  the  sense 
that  traditional  subjects  often  are. 
All  their  preparation  for  good  science 
teaching  can  be  utilized  in  the  teach¬ 
ing  of  pre-flight  aeronautics. 

The  theme  of  all  war-time  confer¬ 
ences  of  educators  has  been  similar. 
It  runs  something  like  this:  We  are 
fighting  a  technical  war.  Our  educa¬ 
tional  system  has  been  caught  short 
because  it  was  educating  for  peace  and 
not  for  war.  We  need  more  techni¬ 
cally  trained  persons.  We  especially 
need  more  technically  trained  men, 
ranging  from  engineers  to  the  millions 


who  must  be  dependable  in  simple 
mathematics  in  order  to  perform  their 
war  duties.  We  want  more  and  heU 
ter  mathematics  and  physics  taught 
tetter  to  more  people,  in  order  that 
applications  of  ^ese  learnings  can  be 
made  as  part  of  the  war  effort.  We 
also  need  basic  courses  that  will  teach 
certain  things  directly  without  waste 
of  time,  such  as  pre-flight  aenmau- 
tics  teaches  the  fundamentals  of  the 
ground  work  in  aviation.  This  means 
that  we  must  add  courses  in  the  tech¬ 
nical  fields  and  get  increased  enroll¬ 
ments  in  those  courses  we  already 
have.  The  experience  of  the  past  year 
shows  clearly  that  pre-fli^t  aeronau¬ 
tics  courses  increase  the  enrollments 
in  the  r^ular  mathematics  and  phy¬ 
sics  courses.  We  thus  need  more 
mathematics,  physics  and  industrial 
arts  teachers,  as  well  as  a  new  crop 
of  teachers  of  pre-flight  aeronautics. 
Then  comes  the  chorus  —  where  do  we 
get  the  teachers! 

We  all  know  there  has  been  a  rush 
by  the  armed  services  and  by  the  war 
industries  to  enlist  technically  trained 
persons.  Now  we  have  a  shortage  of 
science,  mathematics  and  industrial 
arts  teachers,  at  the  very  moment 
when  the  armed  services  and  war  in¬ 
dustries  have  become  most  insistent  in 
their  demands.  We  lack  these  teach¬ 
ers  because  the  armed  services  and  the 
war  industries  have  taken  them  from 
us.  What  are  we  educators  going  to 
do  about  it! 

We  won’t  do  much  of  anything  un¬ 
til  we  change  some  of  our  complacent 
and  outmoded  ways  of  thinking.  La¬ 
menting  our  plight  in  beautiful 
speeches  avails  nothing.  We  must 
cast  out  some  of  our  educational  shib* 
boleths  and  face  our  task  directly. 
We  are  nearing  the  bottom  of  our  bar- 
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rel  of  manpower.  Unused  talents  and 
training  along  mathematical  and  sci¬ 
entific  lines  can  be  found  in  almost 
every  school  system  and  in  almost  ev¬ 
ery  community.  These  talents  should 
be  utilized. 

We  cannot  afford  to  operate  our 
schools  now,  according  to  the  trap¬ 
pings  of  an  outworn  academia.  Pre- 
requisits,  sequences,  credits,  time 
schedules,  absurd  teacher  certification 
requirements,  and  antiquated  teaching 
rituals  in  academic  subjects  based  on 
the  psychology  of  formal  discipline 
will  have  to  be  violated  during  the 
emergency.  Central  agencies  will  cer¬ 
tify  and  local  schools  will  employ  per¬ 
sons  who  have  not  had  their  required 
course  in,  say,  the  techniques  of  cur¬ 
riculum  int^ration.  If  some  of  these 
evidence  of  educational  inferiority 
complexes  never  return,  our  educa¬ 
tional  system  will  probably  be  better 
after  the  war.  We  need  to  stop  com¬ 
plaining  about  the  teachers  we  do  not 
have  and  b^n  utilizing  to  the  utmost 
the  larger  resources  of  teaching  talent 
we  have  thus  far  left  untouched.  We 


want  the  best  teachers  we  can  get,  but 
we  must  have  teachers. 

Above  all,  there  must  be  a  spirit  of 
daring  and  a  willingness  and  deter¬ 
mination  to  succeed.  Show  us  a  good 
teacher  with  some  scientific  training 
and  aptitude,  a  high  school  principal 
who  is  progressive  as  an  educational 
leader,  and  a  superintendent  who 
really  comprehends  public  policy  in 
these  times,  and  we  will  see  a  poten¬ 
tially  successful  course  in  the  science 
of  aeronautics,  even  though  the  teach¬ 
er  has  no  special  training  in  aeronau¬ 
tics  as  such.  We  must  use  such  com¬ 
binations  as  this  after  the  supply  of 
specially  trained  teachers  is  depleted. 
Such  a  teacher  will  succeed  if  the  edu¬ 
cational  administrators  will  give  him 
reason  to  believe  that  he  may  be  able 
to  succeed  and  will  afford  in-service 
training  opportunities.  The  teacher’s 
realized  limitations  are  likely  to  make 
him  more  effective  than  his  colleague 
who  has  grown  lazy  in  his  subject  and 
imagines  that  he  already  knows  all  the 
answers. 


Aviation  in  the  Elementary 

School  Science  Program 

By  CHARLES  K.  AREY* 

St.  Paul’s  School,  Garden  City,  N.  Y. 


The  teaching  of  aviation  as  a 
part  of  the  elementary  school  •sci¬ 
ence  program  is  based  on  three 
assumptions:  first,  that  it  is  desirable 
that  teachers  and  children  grow  in 
their  understanding  of  airplanes  and 
aviation;  second,  that  much  pertinent 
material  is  already  included  in  ac¬ 
cepted  courses  of  study  and  other 
works  on  elementary  school  science; 
and  third,  that  new  material  is  more 
readily  accepted  by  a  learner  if  it  is 
related  to  old  material. 

The  teaching  of  aviation  in  the 
schools  is  often  defended  on  the 
grounds  of  the  current  national  emer^ 
gency.  The  line  pursued  by  some 
educators  is  somewhat  as  follows : 
“The  enemies  of  the  United  States 
have  scored  victories  as  a  result  of  air 
superiority.  We  must  secure  air  su¬ 
periority  over  them.  Great  numbers 
of  airplanes  must  be  built  and  manned 
to  do  this.  It  is  a  function  of  the 
schools  to  help  in  producing  pilots, 
mechanics  and  factory  workers  to  fill 
the  pressing  need  for  them.” 

While  this  argument  undoubtedly 
has  validity  for  the  secondary  school, 
from  which  under  present  conditions 
many  students  will  proceed  into  air¬ 
plane  factories  or  into  the  armed  ser¬ 
vices,  it  seems  a  little  far-fetched 
when  applied  to  the  elementary  school. 
Some  further  justification  must  be 

*  Author  of  “mementary  School  Science  for 


sought  for  the  teaching  of  aviation  in 
the  elementary  schools. 

There  are,  however,  larger  issues  in¬ 
volved  than  merely  meeting  an  emer¬ 
gency  which,  one  hopes,  will  be  over 
by  the  time  our  present  sixth  graders 
reach  combatant  age.  It  is  a  basic 
belief  of  the  writer  that  aviation  edu¬ 
cation  in  the  elementary  school  is  jus¬ 
tified  by  the  nature  of  the  airplane 
itself. 

Every  now  and  then  in  the  history 
of  the  world,  man  gets  hold  of  an  in¬ 
vention  whose  effect  upon  society  is  so 
far-reaching  as  to  produce  in  effect  a 
social  revolution.  The  wheel  was 
such  an  invention.  So  was  the  print¬ 
ing  press  and  the  steam  engine.  So 
also  was  the  generation  and  wide¬ 
spread  use  of  electric  power.  Prob¬ 
ably  the  cheap  automobile  was  such 
an  invention,  and  certainly  the  air^ 
plane  is. 

With  the  rise  of  modem  aviati<m, 
man  for  the  first  time  finds  himself 
able  to  ignore  both  natural  and  arti¬ 
ficial  boundaries  and  barriers  between 
regions  on  the  earth.  For  the  first 
time,  men  are  able  to  travel  from  one 
place  on  earth  to  another  by  way  of 
the  shortest  and  most  direct  route, 
without  transfer  from  one  type  of  ve¬ 
hicle  to  another  and  without  regard 
for  mountains,  coast  lines  or  other 
obstmctions.  Starting  from  any  point 

the  Air  Ase,*’  Macmillan  Co.,  New  York.  1942. 
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on  the  globe,  man  can  go  wherever 
there  ia  air  to  carry  him.  And  as 
though  freedom  from  barriers  were 
not  enou^,  man  can  make  the  jour¬ 
ney  at  great  speed. 

Since  the  dawn  of  civilixation  men 
have,  in  practice,  reckoned  the  dis¬ 
tance  from  one  place  to  another  in 
terms  of  time.  Now  we  have  in  our 
possession  a  means  of  transportation 
so  swift  that  no  place  in  the  world  is 
more  than  two  or  three  days’  journey 
away. 

The  airplane,  then,  emphasizes  as 
no  other  device  has  done  the  essential 
interdependence  of  men  and  nations. 

The  airplane  has  possibilities  as  yet 
undreamed  of  by  the  average  person 
as  a  transporter  of  goods  and  materi¬ 
als.  It  is  alt<^ther  possible  that  in 
the  not  distant  future  airplanes  will 
provide  as  cheap  transportation,  pound 
for  pound,  as  do  our  present-day  rail¬ 
roads.  This  aspect  of  airplane  opera¬ 
tion  is  as  yet  scarcely  touched  upon. 

A  program  of  aviation  education 
should  have  as  its  objective  something 
more  than  merely  the  development 
of  “air-mindedness.”  Air-mindedness 
connotes  a  tendency  merely  toward 
blind  acceptance  of  the  airplane. 
Many  people  are  already  very  air- 
minded.  What  the  schools  must  do 
is  to  change  this  fact  of  mere  accep¬ 
tance  into  an  actual  understanding  of 
airplanes  and  their  operation  appro¬ 
priate  to  the  age,  interests,  and  expe¬ 
riences  of  the  learner.  This  state  of 
understanding  of  airplanes  and  avia¬ 
tion  is  what  is  meant  by  Secretary 
Hinckley’s  phrase  “air-conditioning.” 
If  nothing  else,  the  schools  can  help 
to  break  down  some  of  the  misconcep¬ 
tions  and  downright  fictions  about 


aviation  which  are  now  prevalent  in 
the  minds  of  many  children  and  many 
adults  as  well. 

It  may  happen  that  in  the  excite¬ 
ment  and  hysteria  of  the  war  period 
an  attempt  may  be  made  to  introduce 
“Aviation”  into  the  elementary  schools 
as  a  new  subject,  perhaps  displacing 
some  other  subjects.  This  would  al¬ 
most  certainly  be  a  grave  mistake.  It 
would  be  about  as  silly  to  study  air¬ 
planes  as  a  separate  subject  for  ele¬ 
mentary  school  children  as  to  study 
“Tanks,”  “Battleships,”  or  “Long- 
range  Ouns”  as  separate  subjects. 
Aviation  is  a  part  of  a  world  picture; 
understandiug  of  aviation  should 
grow  in  the  child  as  a  part  of  an  ha]> 
monious  growth  in  his  general  under¬ 
standing  of  the  nature  of  the  world. 
More  specifically,  since  this  article  is 
particularly  concerned  with  the  sci¬ 
ence  program,  it  is  felt  that  a  study 
of  airplanes  should  merely  be  one  part 
of  the  whole  program  of  elementary 
school  science. 

Airplanes  fiy  because  they  react  in 
a  certain  way  with  the  air.  They  are 
driven  by  engines  which  are  convert¬ 
ers  of  energy.  One  of  the  most  im¬ 
portant  factors  with  which  a  pilot 
must  contend  is  the  weather,  which  in 
turn  depends  upon  the  behavior  of  air 
under  various  conditions.  There  are 
other  flying  organisms  besides  man, 
and  they  are  adapted  for  flight  in  a 
variety  of  ways. 

Now  the  nature  and  behavior  of 
air,  the  various  forms  of  energy  and 
its  conversion  from  one  form  to  an¬ 
other,  and  the  adaptations  and  variety 
of  living  creatures  have  been  included 
in  many  if  not  all  of  the  better  courses 
of  study  in  elementary  school  science. 
Such  authoritative  works  as  those  of 
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Craig*  or  Croxton*  mention  a  number 
of  understandings,  meanings,  or  learn¬ 
ing  elements  to  be  derived  from  a 
study  of  air,  machines,  and  living 
things.  It  is  not  the  writer’s  purpose 
to  introduce  a  new  and  perhaps  diffi¬ 
cult  subject  into  the  already  overbur^ 
dened  curriculum  of  the  elementary 
school,  but  rather  to  indicate  a  new 
stress  or  a  different  emphasis  upon 
material  much  of  which  is  already  in 
the  curriculum. 

It  is  felt  that  a  major  contribution 
which  those  concerned  with  the  devel¬ 
opment  of  the  science  curriculum  in 
the  elementary  school  may  make  is  to 
show  wherein  many  of  the  meanings 
or  learning  elements  in  science  which 
have  been  accepted  by  authorities  as 
being  suitable  for  development  with 
elementary  school  children  may  help 
in  a  growth  of  understanding  in  re¬ 
gard  to  airplanes  and  aviation. 

Of  late  years  the  study  of  the  globe 
has  been  somewhat  n^lected  in  Amer¬ 
ican  elementary  schools,  and  indeed 
in  all  American  schools.  Yet  today 
we  are  fighting  a  global  war;  a  war 
in  which  we  are  concerned  with  air¬ 
line  distances  and  directions  from  one 
point  to  another.  Before  the  advent 
of  the  airplane,  people  were  largely 
concerned  with  east-west  directions' 
because  these  were  the  practicable 
sailing  directions  for  surface  ships. 
The  far  north  and  far  south  were 
neither  practicable  sailing  routes  nor 
habitable  lands.  They  were  largely 
left  out  of  the  thinking  of  ourselves 
and  the  people  of  the  lands  with  which 
we  were  accustomed  to  deal.  This 
east-west  thinking  is  reflected  in  the 
character  of  the  maps  with  which 
most  of  us  are  familiar. 


Now,  due  to  the  characteristics  of 
the  airplane,  it  is  no  longer  necessary 
to  travel  mainly  east  or  west  over  the 
surface  of  the  earth;  (me  may  just  as 
easily  travel  north  or  south  over  the 
polar  ice  cape. 

The  school  globe  is  an  ideal  device 
for  determining  the  shortest  air  route 
from  one  point  to  another,  for  a  string 
stretched  between  the  points  in  ques¬ 
tion  automatically  gives  the  true 
great-circle  direction  and  by  merely 
measuring  the  string  and  multiplying 
its  length  in  inches  by  the  scale  of  the 
globe  the  true  distance  is  determined 
also. 

Children  should  be  encouraged  to 
determine  the  great-circle  (airline) 
distances  and  directions  between  the 
places  about  which  they  read  in  the 
newspapers. 

The  elementary  8ch<x>l  is  an  excel¬ 
lent  place  to  get  across  to  children  the 
idea  that  man  is  only  one  of  a  multi¬ 
tude  of  flying  creatures.  There  are 
many  classes  of  animals  which  fly. 
Among  these  groups  are  insects,  birds, 
bats,  flying  squirrels,  flying  fish,  etc. 
There  was  even  a  dinosaur,  the  Ptero 
dactyl,  which  flew.  Children  are  al¬ 
ways  interested  in  prehistoric  ani¬ 
mals;  this  is  a  place  to  lay  a  little 
stress  on  the  flight  aspect.  It  might 
be  a  worth-while  project  to  trace 
through  pictures  or  museum  trips  the 
development  of  flight  through  the  an¬ 
cestors  of  the  modem  birds. 

In  the  plant  kingdom  also  there  are 
numerous  examples ,  of  flight  ranging 
from  the  sp(»re8  of  molds  and  toad¬ 
stools  which  are  carried  by  the  air  to 
the  air-borne  seeds  of  the  ash  or 
maple. 

Observations  of  natural  flight  will 


1  “Science  for  the  EnemenUry  School  Teacher,”  bjr  Oerald  S.  Grata.  Olnn  and  Company, 
Boaton,  1S40. 

S  “Science  In  the  Elementary  School,”  by  W.  C.  Croxton.  IfcOraw-Hill  Co.,  New  Tork.  19S7. 
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help  the  child  to  give  man  his  place 
in  the  scheme  of  flying  things.  The 
school  should  try  to  give  the  child  the 
idea  that  flying  is  as  natural  as  any 
other  of  man’s  activities.  When  chil¬ 
dren  are  truly  “air-conditioned,”  a 
person  who  can  pilot  an  ordinary  pri¬ 
vate  plane  should  be  no  more  an  ob¬ 
ject  of  special  interest  than  a  person 
who  can  drive  an  automobile.  Just 
as  the  locomotive  engineer,  the  steam¬ 
ship  captain  or  the  driver  of  a  mili¬ 
tary  tank  is  a  figure  of  special  inter¬ 
est  to  children,  so  would  be  the  trans¬ 
port  or  military  pilot ;  not  merely  be¬ 
cause  he  can  fly,  but  because  of  the 
special  type  of  machine  he  operates. 

Children  need  to  begin  thinking  of 
the  air  as  a  real  and  integral  part  of 
the  earth.  Like  many  another  big  sci¬ 
entific  idea,  this  is  one  in  which 
people  can  grow  in  their  understand¬ 
ing  all  their  lives.  It  is  not  too  early 
to  begin  to  get  children  to  accept  it 
in  the  kindergarten.  At  a  very  early 
age  children  may  have  simple  experi¬ 
ences  to  show  them  that  air  is  real ; 
that  it  has  weight  and  inertia  the 
same  as  any  other  real  substance. 
Such  experiences  may  range  all  the 
way  from  feeling  the  resistance  which 
air  offers  to  a  fan  in  the  kindergarten 
to  a  study  of  the  principle  of  the  mer¬ 
cury  barometer  in  the  sixth  grade. 
Very  little  of  this  is  new;  some  of  it 
has  been  in  the  elementary  school  for 
a  hundred  years. 

The  atmosphere  has  a  structure;  it 
is  not  merely  a  formless  mass  of  gas. 
The  troposphere  or  layer  next  to  the 
earth  is  the  part  of  the  atmosphere  in 
which  vertical  circulation  takes  place. 
It  is  this  vertical  circulation  which 
gives  rise  to  storms.  Above  the  tropo¬ 
sphere  is  another  layer,  the  strato¬ 
sphere,  in  which  storms  are  absent. 


It  is  in  this  storm-free  layer  that  the 
long-distance  flights  of  the  future  will 
probably  take  place.  Already  the  war¬ 
planes  are  penetrating  the  stratosphere 
as  a  matter  of  course.  Because  of  the 
cold  and  the  low  air  pressure,  strato¬ 
sphere  flying  brings  with  it  its  own 
problems.  Teaching  about  the  struc¬ 
ture  of  the  atmosphere  will  prepare 
children  to  deal  more  intelligently 
with  those  problems.  Probably  few 
of  the  children  will  become  aeronau¬ 
tical  engineers,  but  the  elementary 
schools  will  have  made  their  contri¬ 
bution  if  they  have  helped  to  build  an 
informed  and  intelligent  understand¬ 
ing  of  stratosphere  flight  on  the  part 
of  the  public. 

The  lift  of  an  airplane  depends  up¬ 
on  the  movement  of  air  over  the 
curved  surface  of  the  wing.  Long  ago 
a  man  named  Bcrnouilli  discovered 
that  if  a  stream  of  fluid  of  any  kind 
is  forced  to  constrict,  its  velocity  is 
increased  and  the  pressure  within  the 
stream  is  decreased.  In  the  airplane 
a  stream  of  air,  generated  by  the  swift 
forward  motion  of  the  machine,  is 
forced  between  the  curved  upper  sur¬ 
face  of  the  w’ing  and  the  relatively  un¬ 
disturbed  air  above,  thus  creating  a 
partial  vacuum.  The  pressure  of  the 
atmosphere  tends  to  force  the  airplane 
into  this  partially  evacuated  space, 
which  results  in  a  lifting  effect  as 
long  as  the  plane  has  forward  motion. 

This  sounds  rather  complicated,  but 
there  are  a  large  number  of  simple 
experiences  with  Bernouilli’s  Princi¬ 
ple  which  elementary  school  children 
may  have  which  will  not  only  prove 
satisfying  to  them  on  their  level  in 
answering  their  questions  about  air¬ 
planes,  but  which  w’ill  lay  a  founda¬ 
tion  for  a  more  rigorous  study  later 
on.  A  number  of  such  experiments 
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may  be  found  in  the  present  writer’s 
Elementary  School  Science  for  the 
Air  Age* 

Actually  in  explaining  why  an  air¬ 
plane  rises,  Bemouilli’s  Principle  is 
the  only  learning  element,  if  such  it 
may  be  called,  which  is  not  already 
stressed  in  most  courses  of  study  in 
elementary  school  science. 

One  of  the  principal  differences  be¬ 
tween  aviation  and  other  modes  of 
travel  is  that  surface  vehicles,  either 
on  land  or  water,  are  controlled  in  one 
dimension  only;  that  is,  they  may  be 
steered  to  left  or  right  and  that  is  all. 
Airplanes,  on  the  other  hand,  must  be 
controlled  in  three  ways:  they  may 
be  turned  to  left  or  right,  pointed  up 
or  down,  and  tilted  sidewise. 

Probably  three-fourths  of  the  whole 
art  of  flying  consists  in  exercising 
correct  control  over  the  plane  in  three 
ways  at  once.  If  children  in  the  ele¬ 
mentary  school  are  made  conscious  of 
the  problem  of  control  in  three  dimen¬ 
sions  the  task  of  the  flight  instructor 
will  be  simplifled.  Even  if  the  chil¬ 
dren  never  try  to  become  pilots,  their 
understanding  of  aviation  will  be  in¬ 
creased.  Since,  when  man  is  deprived 
of  vision,  he  has  no  senses  which  en¬ 
able  him  to  maintain  three-dimension¬ 
al  control,  instruments  have  been  de¬ 
veloped  to  give  the  pilot  additional 
“senses”  which  he  must  use  when  the 
ground  is  hidden  by  clouds  or  fog. 
;^^uch  training  is  needed  at  present  to 
use  these  instruments.  A  great  deal 
of  talk  is  heard  at  present  among 
those  who  do  not  realize  the  kind  of 
problems  involved  in  bad-weather  fly¬ 
ing,  about  the  time  when  airplanes 
will  be  as  common  as  automobiles. 
Until  some  simpler  means  of  bad- 


weather  flying  is  found  than  the  in¬ 
strument  flying  in  use  at  the  present 
day,  “blind”  flying  will  be  confined 
to  a  relatively  few  highly-trained  pi¬ 
lots.  The  everyday  private  pilot  must 
probably  remain  on  the  ground  during 
bad  weather  for  a  long  time  in  the 
future. 

Until  some  means  is  invented  so 
that  people  with  a  moderate  amount 
of  training  can  fly  in  bad  weather, 
the  private  airplane  will  be  analogous 
to  the  private  yacht  or  motorboat 
rather  than  to  the  private  automobile. 

An  activity  which  should  not  be 
overlooked  in  the  “air-conditioned” 
elementary  school  is  that  of  simple 
model-building.  Unfortunately,  much 
which  has  been  written  concerning 
model  building  could  not  be  more  dis¬ 
couraging  to  an  elementary  school 
teacher  if  it  had  been  written  with 
that  end  in  view.  It  is  true  that  mod¬ 
els  are  constructed  which  cost  $100  or 
more  and  would  do  credit  to  an  aero¬ 
nautical  engineer.  It  is  also  true  that 
a  model  of  sorts  may  be  made  from 
a  folded  sheet  of  paper.  In  a  casual 
survey  of  a  five-and-ten-cent  store  re¬ 
cently  nine  different  model  kits  were 
seen,  ranging  in  price  from  two  for 
five  cents  for  little  gliders  to  fifty 
cents  for  a  rubber-band-powered  flying 
model. 

In  a  good  many  cases  children  need 
nothing  more  positive  from  the  teach¬ 
er  than  permission  to  go  ahead.  Ele¬ 
mentary  schools,  however,  ought  to  go 
further  than  this;  they  ought  to  pro¬ 
vide  positive  encouragement  in  the 
form  of  time  and  a  few  simple  mate¬ 
rials  and  tools  for  model  building. 
Shop  or  industrial  arts  teachers  should 
help  the  children  by  providing  plans 


3  ‘’Elementory  School  Science  for  the  Air  Ase.”  by  Charles  K.  Arey.  The  Macmillan  Com. 
pany.  New  York,  1942. 


100 


SDUCATIOK  FOB  OCTOBBB,  1042 


and  su^eetions.  The  school  authori¬ 
ties  should  secure  a  place  such  as  an 
open  field  where  the  children  may  fly 
kites  and  model  planes  and  encourage 
model  contests.  A  child  who  con¬ 
structs  a  model  which  flies  well  has 
had  an  excellent  (and  painless)  lesson 
in  aeronautics  which  he  could  have 
secured  in  no  other  way.  Teachers 
who  wish  to  embark  upon  a  program 
of  model  building  should  not  be 
ashamed  to  learn  from  the  children. 

Hardly  a  word  needs  to  be  said 
about  a  study  of  weather.  The  wea¬ 
ther  has  been  a  topic  of  study  in  the 
elementary  school  for  years.  It  is  of 
such  extreme  importance  to  aviation, 
however,  that  the  aviation  angle  of 
weather  needs  to  be  stressed  much 
more  than  it  has  been.  As  a  matter 
of  fact  the  aviation  angle  makes  wea¬ 
ther  vastly  more  interesting  to  chil¬ 
dren  than  it  formerly  was. 


*  The  many  activities  around  a  mod¬ 
em  airport  offer  an  ideal  subject  for 
study  in  the  elementary  school.  Field 
trips  may  be  taken  to  see  the  many 
operations  which  must  be  performed 
before  a  modem  airliner  may  take  off. 
Wartime  regulations  will  no  doubt 
curtail  the  number  of  things  which 
people  may  be  permitted  to  see,  but  a 
good  deal  still  remains  at  most  air¬ 
ports.  One  first  grade  recently  made 
an  extensive  study  of  airports  culmi¬ 
nating  in  the  erection  of  an  airport 
in  the  classroom.  The  airport  was 
equipped  with  camouflaged  buildings 
and  airplanes  flying  in  and  out  sus¬ 
pended  from  strings  on  pulleys.  Here 
in  one  activity  was  a  social  study  of 
the  men  who  work  for  us  at  airports, 
protective  coloration  and  camouflage, 
and  simple  machines  as  exemplified  by 
the  pulley  arrangement  —  all  on  a 
first  grade  level. 


Approaching  the  Air  Age 

Through  English 

By  ROSE  N.  COHEN* 

Public  Schools,  New  York  City 

The  air  age  which  is  already  up-  tional  curriculum.  In  the  last  analy- 
on  us  has  forced  a  critical  exam-  sis,  the  curriculum  of  the  schools  is  a 
ination  not  only  of  our  tradi-  preparation  for  the  curriculum  of 
tional  concepts  of  the  world  in  which  adult  cultural  life  and  a  reflection  of 
we  live,  but  also  of  our  traditional  the  values  of  adult  society.  When  the 
concepts  of  the  educational  curricu-  foundations  and  values  of  a  society 
lum.  In  a  rapidly  changing,  three-  change,  it  is  incumbent  that  the  educa- 
dimensional  world  centered  around  a  tional  curriculum  change  with  them, 
highly  complex  industrial  and  techno-  Should  the  schools  continue  to  lag  be- 
logical  economy  the  outmoded  values  hind  cultural  progress,  and  adhere  to 
of  a  two-dimensional  world  order  a  traditional  curriculum  built  around 
built  on  a  relatively  simple  agrarian  vanished  ages  and  values,  then  they 
economy,  hold  neither  validity  nor  become  not  merely  contributors  to  edu- 
reality.  Older  notions  of  a  static  cational  inefiiciency  but  actual  bar- 
world  society  firmly  rooted  in  a  static  riers  to  effective  social  operation, 
world  geography  have  had  to  be  aban-  Education  must  change  as  society 
doned  for  a  more  dynamic  concept  of  changes  if  it  is  to  discharge  its  social 
human  and  cultural  life  upon  this  obligations  effectively.  This  will  mean 
planet.  National  systems  carefully  obsolete  traditions  must  give  way 

organized  and  nurtured  for  centuries  emerging  new  concepts.  The  dy- 

on  geographical  and  cultural  barriers  i^^niics  of  twentieth  century  society 
have  crumbled  and  disintegrated,  or  uiust  become  the  focal  centers  for  the 
been  swept  away  entirely  under  the  curriculum  of  twentieth  century  edu- 
impact  of  air  power.  Political,  social,  •  cation. 

economic  and  cultural  isolation  have  In  an  epoch  as  critical  as  the  one 
become  so  many  myths.  By  its  we  now  face,  where  the  destinies  of  all 
achievement  of  speed  in  transportation  nations  and  peoples  are  at  stake,  and 
and  communication,  the  airplane  has  where  the  fate  of  democracy  and  free- 
brought  a  smaller,  more  interdepend-  dom  hangs  in  the  balance,  the  respon- 
ent  world  order  closely  integrated  in  sibilities  of  democratic  education  are 
a  dynamic  and  globe-wide  whole.  The  doubly  grave  and  all-determining, 
development  of  aircraft  has  thus  revo-  Teachers  and  educators  everywhere 
lutionized  our  whole  concept  of  cul-  must  accept  as  their  unique  function 
tural  life  upon  this  planet.  the  interpretation  of  present  world  so- 

In  so  doing,  it  has  also  revolution-  ciety,  the  examination  of  those  dy- 
ized  our  whole  concept  of  the  educa-  namic  factors  and  forces  which  have 

*  Author  of  ‘*nrlns  Hich,'*  Macmillan  Co..  Now  York.  IMS. 
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molded  twentieth  century  life  and  op¬ 
erated  as  directive  influences  on  twen¬ 
tieth  century  institutions.  They  must 
foster  those  understandings  and  knowl¬ 
edges  which  will  contribute  to  the 
greatest  social  efficiency,  human  wel¬ 
fare,  and  cultural  prc^ess.  There  is 
no  better  starting  point  for  the  accom¬ 
plishment  of  these  objectives  than 
through  the  medium  of  aviation  edu¬ 
cation,  for  the  air  age  has  ramified 
into  every  aspect  of  cultural  life  up¬ 
on  this  planet  and  profoundly  changed 
the  course  of  all  human  activities. 

This  concept  of  modem  society  and 
of  the  modem  school  curriculum  has 
definite  implications  for  the  teaching 
of  English.  It  calls  for  a  new  orienta¬ 
tion  in  English  based  on  a  new  philo¬ 
sophy  of  aesthetics.  Hitherto  we 
English  teachers  have  ascribed  to  the 
philosophy  that  English  is  a  Classical 
“Art.”  We  have  approached  the  study 
of  literature  from  a  two-fold  perspec¬ 
tive.  First,  we  have  held  that  litera¬ 
ture  should  be  studied  as  “pure”  and 
fine  art,  as  something  intrinsically 
valuable  in  and  of  itself,  something 
rare,  unsullied  and  detached  from 
present  life.  Secondly,  we  have  been 
guided  by  the  theory  of  universality. 
We  have  held  that  the  greatest  litera¬ 
ture  is  timeless  literature,  that  the 
greatest  writing  is  writing  which  ap¬ 
plies  to  all  ages  and  that  therefore 
this  universal  literature  is  superior 
and  preferable  to  the  literature  of  a 
particular  era,  including  the  present. 
By  the  acceptance  and  application  of 
this  dual  philosophy,  we  English 
teachers  have  frozen  the  study  of  lit¬ 
erature  into  the  study  of  a  “pure”  and 
static  art.  In  so  doing,  we  have  had 
an  unfortunate  effect  on  the  reading 
habits  of  generations. 

This  traditional  and  static  concept 
of  the  English  curriculum  must  give 


way  to  a  more  functional  and  dynamic 
approach.  The  philosophy  of  Pure 
Aestheticism,  of  art-for-art’s  sake,  will 
have  to  yield  to  a  philosophy  of  Func¬ 
tional  Aestheticism,  of  art-as-an-ex- 
pression  of  life.  The  study  of  litera¬ 
ture  should  be  viewed  as  the  study  of 
significant  presentations  and  interpre 
tations  of  modem  cultural  life.  The 
subject  matter  of  the  English  curricu¬ 
lum  should  be  made  living  and  func¬ 
tional;  its  materials  should  provide 
those  basic  knowledges,  understand¬ 
ings,  attitudes  and  skills  which  enable 
maximum  effective  operation  in  pres¬ 
ent  societal  life.  This  means  that 
English  will  provide  not  merely  study 
of  the  literature  of  by-gone  ages,  but 
will  include  a  significant  sampling  of 
the  literature  of  the  present  age.  This 
new  functional  and  dynamic  philoso¬ 
phy  of  English  Teaching  gives  greater 
scope  and  value  to  the  English  cur¬ 
riculum,  for  it  does  not  exclude  for¬ 
mer  significant  literary  experiences 
but  rather  adds  to  them  emerging  new 
and  vital  areas. 

Among  the  new  materials  which 
must  be  added  to  the  English  curricu¬ 
lum,  none  are  more  significant  than 
the  materials  of  aviation.  The  litera¬ 
ture  of  the  air  age  provides  a  new  cen¬ 
ter  of  interest  and  a  new  area  of  liv¬ 
ing  around  which  to  shape  the  English 
curriculum.  It  serves  to  give  a  new 
reality  to  the  language  and  literature 
experiences  of  boys  and  girls  in  the 
English  classroom.  Units  of  work 
can  be  organized  around  major  cen¬ 
ters  of  interest  and  major  aviation 
topics.  The  following  units  are  sug^ 
gested : 

1.  The  history  of  aviation,  tracing 
the  dream  of  flying  from  the  myths 
and  legends  of  earliest  peoples  up  to 
the  scientific  successes  of  the  present. 

2.  The  pioneers  of  aviation,  treat- 
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ing  the  lives  of  dauntless  visionaries 
from  Daedalus  and  Icarus  through  the 
era  of  Da  Vinci,  then  on  into  the 
modem  age  of  the  Wright  brothers, 
Admiral  Byrd,  Amelia  Earhart. 

3.  The  experiences  of  aviation,  pro¬ 
viding  contact  with  all  phases  of  fly¬ 
ing  and  with  the  sensations,  thoughts 
and  feelings  which  accompany  flight. 

4.  The  social  effects  of  aviation, 
covering  the  cultural,  commercial,  geo¬ 
graphical,  military,  and  sociological 
implications  of  the  air  age. 

5.  The  universal  aspects  of  avia¬ 
tion,  treating  the  meteorological  and 
natural  phenomena  affecting  flight ; 
and 

6.  The  vocational  opportunities  of 
aviation,  providing  a  survey  of  the 
important  fields  of  work  which  avia¬ 
tion  has  opened  to  men  and  women. 

Each  of  these  units  can  be  built  to 
include  literature  of  every  type.  Po¬ 
etry,  essays,  and  articles,  biographies 
and  autobiographies,  short  stories,  nar¬ 
ratives,  and  book-length  fiction,  drama 
radio  plays  and  motion  pictures  all 
can  be  drawn  upon  for  significant  ma¬ 
terials  relating  to  aviation.  As  diver¬ 
sified  a  range  is  possible  as  the  myth 
of  the  flying  horse  Pegasus,  the  Ro¬ 
mantic  poetry  represented  by  Shel¬ 
ley’s  “The  Cloud,”  the  modem  auto¬ 
biography  of  Admiral  Richard  E. 
Byrd,  and  the  contemporary  best-seller 
novels  of  St.  Exupery.  These  are 
only  examples.  An  effective  blending 
of  the  various  literary  types  can  also 
be  achieved.  The  serious  and  often 
tragic  sagas  of  early  fliers  can  be  bal¬ 
anced  with  the  many  humorous  and 
successful  adventures  which  abound 
in  the  annals  of  aeronautics.  Every 
Icarus  has  his  counterpart  in  Darius 
Green;  every  Amelia  Earhart  is  off¬ 
set  by  an  Amy  Johnson. 

Major  units  centering  around  the 


air  age  are  also  of  especial  signifi¬ 
cance  in  the  opportunities  they  afford 
for  a  truly  meaningful  approach  to 
the  reading  problem.  The  literature 
of  enjoyment  can  be  functionally  in¬ 
terrelated  with  the  literature  of  infor¬ 
mation.  Reading  for  pleasure  can  be 
stimulated  and  at  the  same  time  flow 
over  into  reading  for  comprehension. 
For  example,  a  narrative  or  poem 
about  Dr.  Piccard  might  lead  to  fur¬ 
ther  reading  on  his  scientific  investi¬ 
gations  of  the  stratosphere.  An  ac¬ 
count  in  poetry  or  prose  of  a  first  solo 
flight  might  lead  to  reading  on  how  to 
become  an  aviation  cadet.  Selections 
on  the  social  effects  of  aviation  would 
inevitably  lead  toward  a  critical  study 
of  the  bases  for  modern  war  and  mod¬ 
em  peace.  As  simple  a  poem  as  Carl 
Sandburg’s  “Fog”  might  lead  to  a  sci¬ 
entific  study  of  the  meteorological 
phenomena  governing  weather  and  the 
formation  of  clouds,  storms  and  f<^. 
On  the  other  hand  it  might  easily 
serve  as  an  excellent  introduction  to 
the  further  study  of  Carl  Sandburg 
as  a  poet.  The  possibilities  for  the 
utilization  of  these  aviation  materials 
are  as  endless  as  the  English  teacher’s 
vision. 

These  experiences  with  reading  for 
information  and  for  pleasure  will  lead 
in  turn  to  richer  intellectual  and  lan¬ 
guage  activities  in  the  classroom. 
Word  study,  oral  and  written  commu¬ 
nication,  critical  thinking,  aesthetic 
and  creative  expression,  meaningful 
personal  and  group  activities  will  nat¬ 
urally  follow  as  an  adjunct  to  signifi¬ 
cant  literary  experiences.  Through 
the  medium  of  aviation  literature,  the 
study  of  English  can  thus  be  made  a 
pathway  to  the  fullest  exploration  of 
language  and  life.  This  is  the  pro¬ 
mise  of  the  literature  of  the  air  age. 

The  units  here  suggested  in  avia- 
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tion  literature  also  make  poeaible  the 
utilization  of  English  as  a  unifying 
core  for  the  entire  secondary  school 
curriculum.  They  provide  for  system¬ 
atic  correlation  with  every  department 
of  the  secondary  school.  Experiential 
learnings  in  the  social  sciences,  the 
physical  and  natural  sciences,  in 
health  education,  art,  vocational  and 
shop  training,  even  in  extra-curricu¬ 
lar  activities,  all  can  be  fused  and  in¬ 
tegrated  in  the  English  classroom  so 
as  to  provide  a  rich  and  meaningful 
body  of  school  experiences.  This  pro¬ 
cess  in  turn  facilitates  the  functional 
utilization,  in  other  departments  of 
the  curriculum,  of  basic  language  con¬ 
trols  and  conceptual  understandings 
acquired  in  the  English  classroom. 
Such  functional  interrelationship  is  of 
immeasurable  importance  in  provid¬ 
ing  for  effective  learning  and  mean¬ 
ingful  application.  Aviation  materi¬ 
als  thus  afford  English  the  unique  op¬ 
portunity  of  serving  as  an  integrat¬ 
ing  center  for  all  secondary  school 
subjects. 

To  this  end,  anthologies  of  the  lit¬ 
erature  of  aviation  have  been  pre¬ 
pared.  These  provide  source  units  of 
collected  reading  materials  on  avia¬ 
tion.  These  units  are  organized 
around  the  centers  of  interest  previ¬ 
ously  suggested.  They  include  liter¬ 
ary  materials  of  every  type  and  every 
age,  and  cover  a  wide  range  in  diver¬ 
sity,  difficulty  and  depth.  These  se¬ 
lections  are  so  arranged  that  they  can 
be  used  singly  in  the  classroom,  or  else 
in  the  sequential  pattern  in  which 
they  have  been  placed.  The  choice  is 
one  for  the  individual  teacher.  Every 
selection  is  accompanied  by  a  series 
of  instructional  aids.  These  include: 
an  introduction  providing  the  basic 
factual  understandings  and  the  purpo¬ 
sive  mental  set  necessary  for  effective 


reading;  a  vocabulary  list  including 
pronunciation  and  meanings,  based 
upon  the  language  used  in  the  selec¬ 
tion;  a  series  of  suggested  topics  for 
discussion,  and  related  follow-up  acti¬ 
vities  growing  out  of  the  preceding  se¬ 
lection.  In  addition,  each  major 
source  unit  is  provided  with  an  intro¬ 
duction  of  its  own,  giving  a  general 
over-all  picture  of  its  purpose  and  con¬ 
tents.  Included  at  the  end  of  each 
anthology,  is  a  fully  annotated  and 
very  comprehensive  biblic^aphy  of 
books,  periodicals,  films  and  radio 
scripts  relating  to  aviation.  These 
are  intended  to  serve  as  a  suggestive 
guide  to  further  study  and  exploration 
of  the  air  age. 

All  of  the  materials  discussed  above 
are  included  in  two  anthol<^es.  Fly¬ 
ing  High,  by  Rose  N.  Cohen  and 
Wings  for  You,  by  E.  A.  Cross.* 

For  English  teachers  who  want  fur¬ 
ther  direction  and  guidance,  a  valu¬ 
able  and  detailed  introduction  is  pro¬ 
vided  as  a  preface  to  each  anthology 
as  discussing  instructional  procedures, 
purposes,  and  methods.  These  an¬ 
thologies  have  been  prepared  by  prac¬ 
tising  English  teachers  for  practising 
English  teachers,  with  actual  class¬ 
room  conditions  constantly  kept  in 
mind.  It  has  been  the  endeavor  of 
these  editors  to  provide  such  units  and 
source  materials  as  will  be  of  maxi¬ 
mum  service  in  the  English  classroom 
in  making  an  effective  approach  to 
this  significant  air  age,  and  in  fur¬ 
thering  the  highest  values  inherent  in 
English  teaching.  Source  materials 
are  of  value,  however,  only  insofar  as 
they  are  utilized  by  teachers  actually 
working  in  the  classroom.  It  is  the 
earnest  belief  of  this  writer  that  for¬ 
ward  looking  English  teachers  will  not 
only  recognize  their  opportunity  but 
will  welcome  and  seize  it. 
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The  Social  Studies  Teacher 

and  the  Air  Age 

hy  HALL  BARTLETT* 

Public  Schools,  Oarden  City,  N.  Y. 


WHAT  has  the  social  studies 
teacher  to  do  with  aviation  in¬ 
struction  ?  The  chances  are 
that  not  one  in  a  hundred  teachers  can 
fly  a  plane  and  it  is  likely  that  many 
of  them  have  never  even  been  up  in 
one.  Moreover,  most  high  school  pu¬ 
pils  appear  to  be  more  conversant  with 
aviation  than  are  their  teachers.  Thus 
the  social  studies  teacher  may  coun¬ 
ter  this  first  question  by  asking  an¬ 
other,  '^But  how  can  I  teach  about 
aviation  when  I  know  nothing  about 

it  r 

The  answer  to  both  questions  is  that 
the  social  studies  is  concerned  not 
with  the  technicalities  of  aircraft  but 
rather  with  the  impact  of  the  airplane 
upon  our  social,  economic  and  politi¬ 
cal  structures.  Consequently,  while  a 
technical  knowledge  of  airplanes  and 
their  operation  is  desirable,  such  are 
by  no  means  prerequisite  to  the  teach¬ 
ing  of  social  studies  for  the  air  age. 

A  few  simple  examples  in  terms 
other  than  aviation  will  serve  to  make 
clear  that  any  adequately  trained 
teacher  of  the  social  studies  has  the 
necessary  equipment  for  taking  on  this 
new  responsibility.  Housing  is  a 
fairly  common  topic  or  unit  of  study 
in  Problems  of  Democracy  courses. 
Yet  the  teacher  is  not  an  architect  or 
a  carpenter,  a  stone  mason,  plumber 
or  electrician.  But  does  this  deter 

*  Author  of  "Social  Studlea  for  tha  Air  As«.' 

105 


the  teacher  from  dealing  with  Hous¬ 
ing  in  his  classes!  Neither  is  the 
teacher  an  octogenarian,  but  this  does 
not  prevent  him  from  taking  up  the 
problem  of  Old  Age  along  with  other 
aspects  of  social  security.  He  may 
not  be  a  seaman,  but  he  takes  up  prob¬ 
lems  concerning  our  merchant  marine 
in  his  classes.  Moreover,  the  teacher 
may  have  had  no  experience  as  a  work¬ 
er  in  industry,  but  he  includes  labor 
problems  in  his  lessons.  He  brings 
all  of  these  varied  topics  into  his 
teaching  because  he  knows  that  they 
form  parts  of  the  pattern  of  American 
life  today.  Such  teachers  will  agree 
that  the  airplane,  too,  has  its  place  in 
this  pattern. 

But  suppose  it  be  argued  that  travel 
by  air  is  restricted  because  of  high 
cost,  limited  facilities,  the  element  of 
physical  danger — or  the  apparent  un¬ 
willingness  of  some  people  to  fly  be¬ 
cause  flight  is  “risky.”  These  limita¬ 
tions  obtained  in  the  early  days  of  the 
automobile.  But  more  recently  it  has 
been  one  of  America’s  boasts  that  we 
have  one  automobile  for  every  flve 
people.  Costs  of  automobile  manu¬ 
facture  and  operation  have  come 
down.  Highways  and  other  facilities 
have  been  provided,  too  often  belat¬ 
edly,  for  our  increasing  automobile 
traffic.  The  individual  who  refuses  to 
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ride  in  an  automobile  today  is  r^ard- 
ed  as  something  of  a  crank. 

Is  it  unlikely  that  the  airplane  will 
overcome,  to  a  very  great  extent,  these 
limitations  which  were  once  advanced 
as  the  proof  that  the  automobile  would 
never  be  really  practical?  Consider 
the  matter  of  costs  in  aviation.  The 
average  rate  per  mile,  5.03  cents  on 
our  domestic  air  liners  in  1940,  was 
about  the  same  as  Pullman  car  charges 
per  mile.  Light  planes,  designed 
for  private  ownership  and  operation, 
could  be  bought  that  same  year  for 
the  same  or  less  money  as  a  medium- 
priced  car.  Moreover,  such  planes  are 
built  so  that  they  are  easy  and  inex¬ 
pensive  to  fly.  And  they  are  certainly 
as  “foolproof”  as  the  automobile.  In 
fact,  the  safety  record  of  America’s 
private  fliers  is  equal  if  not  superior 
to  that  of  the  car  drivers.  And  on  our 
scheduled  air  liners,  both  domestic 
and  foreign,  the  fatality  rate  per  mil¬ 
lion  miles  of  actual  flight  in  1940  was 
less  than  four-tenths  of  one  percent  1 

Passenger  traffic  on  our  domestic 
air  lines  alone  grew  from  about 
663,000  fare-paying  riders  in  1935  to 
more  than  2,700,000  in  1940,  the  year 
before  we  entered  the  war.  During 
these  same  years  privately  owned  and 
operated  airplanes  about  doubled  in 
number.  All  of  these  facts  seem  to 
indicate  that  the  American  people 
have  been  taking  to  the  air  more  and 
more  over  the  past  few  years.  This 
conclusion,  together  with  the  tremen¬ 
dous  expansion  in  aircraft  production 
and  operation,  and  in  trained  in¬ 
dustrial  and  operational  personnel 
brought  about  by  the  war,  indicates 
striking  post-war  development  of  civil 
aviation.  There  will  probably  be  at 
least  100  planes  by  then  for  every  one 
we  had  in  1940.  Trained  pilots  by 


the  thousands  will  be  available.  A 
huge  aircraft  industry,  already  splen¬ 
didly  equipped,  will  be  eager  to  pro¬ 
duce  planes  for  peace-time  civilian 
use. 

By  way  of  example  of  what  the  fu¬ 
ture  holds  for  civil  aviation,  consider 
the  war-time  expansion  of  air  trans¬ 
portation.  In  1940  we  had  440  trans¬ 
port  planes  in  service  on  our  domestic, 
territorial  and  foreign  lines  combined. 
At  the  end  of  the  war  there  will  be 
thousands  of  big  planes  available  for 
both  passenger  and  cargo  transporta¬ 
tion.  One  builder  alone,  at  this  writ¬ 
ing,  has  offered  to  construct  5000  gi¬ 
ant  airplanes  to  be  used  as  cargo  cai> 
riers.  Aviation  engineers  state  that 
huge  planes  such  as  these  can  carry 
goods  at  about  six  cents  a  ton  mile. 
This  rate  compares  favorably  with 
that  for  heavy  auto  truck  operation. 
Recently,  one  of  our  great  air  lines 
announced  that  it  will  provide  hourly 
trans-Atlantic  service  by  air  in  the 
very  near  future. 

What  possibilities  do  these  facts 
hold  for  post-war  America  ?  Teachers 
must  find  a  way  to  prepare  their  stu¬ 
dents  for  the  immense  changes  that 
the  airplane  is  bringing  about.  Space 
does  not  permit  mention  of  more  than 
a  few  of  these  implications.  Can  a 
teacher  dealing  with  a  unit  on  “The 
Good  Neighbor  Policy”  overlook  the 
part  played  in  our  foreign  relations 
by  Pan  American  Air  Lines,  the 
“Good  Neighbor  Who  Calls  Every 
Day”  ?  What  class  can  have  any  real¬ 
istic  discussion  of  the  problems  of  the 
peace' unless  the  airplane,  not  only  as 
a  weapon  of  attack,  but  also  as  an 
agent  of  post-war  international  trade, 
be  thoroughly  considered?  Read  be¬ 
tween  the  lines  of  proposals  for  post¬ 
war  economic  readjustment  and  ob- 
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serve  where  commercial  air  lines  may 
play  a  significant  part  in  the  problems 
of  distribution  of  goods  and  in  the  ex¬ 
ploitation  of  areas  inaccessible  to  sur¬ 
face  transportation.  Can  any  agree¬ 
ment  as  to  “freedom  of  the  seas”  be 
made  without  rec<^ition  of  a  new 
doctrine,  “freedom  of  the  air”  ?  Such 
are  some  of  the  implications  that  the 
airplane  holds  for  international  af¬ 
fairs. 

The  impact  of  the  air  age  upon  do¬ 
mestic  conditions  is  quite  as  complex. 
The  movement  for  urban  decentraliza¬ 
tion  under  way  long  before  the  war 
will  be  accelerated  by  the  airplane  be¬ 
cause  air  transportation  is  inexpen¬ 
sive,  rapid  and  safe.  Moreover,  post¬ 
war  conditions  may  dictate  that  our 
vital  industries  be  decentralized  to 
protect  them  from  aerial  attack. 
Should  widespread  decentralization 
come  about  it  is  obvious  that  new, 
though  smaller  industrial  communi¬ 
ties  will  come  into  being.  What  re¬ 
alignments  in  taxation  and  in  real  es¬ 
tate  values  are  likely  to  develop  out 
of  such  shifts  in  population,  housing 
demands,  school  facilities,  surface 
transport  and  the  like  ?  Our  rural 
areas  seem  destined,  in  the  air  age  to 
lose  their  isolation  and  to  become  in¬ 
tegral  parts  of  great  metropolitan 
communities  which  will  lie  in  over¬ 
lapping,  concentric  circles  throughout 
the  nation.  To  what  extent  will  rail¬ 
road  and  other  surface  traffic  dimi¬ 
nish?  Railroad,  truck  and  bus  offi¬ 
cials  are  studying  this  question.  It 
would  seem  sensible  that  the  holder  of 
surface  transport  securities  do  like¬ 
wise. 

It  requires  no  “Buck  Rogers”  to 
anticipate  how  the  airplane  is  likely 
to  change  all  such  relationships.  Said 
an  air  line  executive  in  March,  1942, 


“  .  .  .  with  the  airplane  we  have  been 
able  to  reduce  the  United  States,  mea¬ 
sured  in  terms  of  time,  to  the  size  of 
the  state  of  Pennsylvania.”  Propor¬ 
tionately  the  entire  world  is  smaller 
in  terms  of  the  time  required  to  tra¬ 
vel  from  place  to  place.  Last  spring, 
for  example,  a  young  man  sat  at  a 
desk  in  a  New  York  office  on  a  Mon¬ 
day  morning.  He  had  left  Karachi, 
India,  by  plane  on  the  previous 
Thursday. 

What  do  such  contractions  of  time 
and  space  mean  to  business  men,  diplo¬ 
mats  and  professional  people  of  all 
kinds?  A  wider  domestic  and  inter¬ 
national  commerce  seems  assured;  the 
greater  facility  of  travel  now  avail¬ 
able  should  enable  statesmen  to  set¬ 
tle  troublesome  international  matters 
around  the  conference  table  as  such 
difficulties  arise;  aerial  commuting 
between  nations  enables  the  exchange 
and  promotion  of  ideas  and  a  greater 
intellectual  internationalism  should 
develop.  Furthermore,  large-scale  in¬ 
ternational  civil  air  traffic  requires  a 
high  degree  of  cooperation  between  na¬ 
tions.  This,  by  itself,  is  a  significant 
step  toward  greater  unity  among  coun¬ 
tries. 

Placement  of  Content. 

Any  adequately  trained  teacher  of 
the  social  studies,  as  has  been  said 
above,  has  the  necessary  basic  train¬ 
ing  to  teach  air  age  social  studies. 
Assuming  a  reasonably  flexible  cur¬ 
riculum  the  teacher  can  introduce 
many  special  units  about  aviation  into 
the  social  studies  program.  Such  top¬ 
ics  as  the  history  of  aircraft;  air 
power  in  World  War  II ;  influence  of 
the  airplane  upon  the  local  commu¬ 
nity  ;  international  aspects  of  avia¬ 
tion;  the  airplane  and  changed  geo- 
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graphical  relationships,  and  the  like 
readily  suggest  themselves.  On  the 
other  hand,  some  teachers  may  prefer 
to  augment  existing  units  of  work  by 
adding  materials  about  aviation  to* 
them.  In  general  this  latter  proce¬ 
dure  is,  in  the  writer’s  judgment,  more 
logical  since  aviation  exists  not  by  or 
of  itself  but  rather  in  its  relation  to 
all  of  the  elements  of  society.  Only 
in  this  complex  relationship  can  the 
implications  of  the  air  age  be  seen. 

In  geography  classes  time  and 
place  relationships  must  be  taught  in 
terms  of  the  airplane’s  speed  of  300 
miles  an  hour  or  better  with  a  pay- 
load  of  a  box-car  and  the  ship’s  abil¬ 
ity  to  land  almost  anywhere.  How 
these  facts  change  our  concepts  of  cen¬ 
tral  Brazil,  the  heart  of  China  and  of 
Africa,  of  northern  Canada !  All 
these  vast  areas  until  recently  have 
been  closed,  but  now,  with  the  air¬ 
plane,  their  markets  and  untapped  re¬ 
sources  are  open  to  exploitation. 
Twenty  of  the  giant  cargo  planes  now 
being  built  by  Curtiss-Wright  for  the 
United  States  Army  could  have  done 
the  work  of  4500  trucks  in  the  Burma 
Road  region.  And  at  the  close  of  the 
war  we  will  have  probably  thousands 
of  speedy,  big  cargo-carrying  planes 
such  as  the  Curtiss  Commandos. 

What  person  can  study  a  world  map 
or  globe  in  the  air  age  without  realiz¬ 
ing  that  “great  circle”  routes  are  the 
shortest  distances  between  two  points. 
Such  doubters,  if  any  there  be,  will 
discover  that  the  most  direct  route 
from  Tokio  to  the  Panama  Canal  lies 
by  way  of  Alaska  and  the  great  plains 
of  our  own  West.  Study  of  a  globe 
should  convince  even  the  skeptic  that 
the  Arctic  r^on  looms  as  the  cross¬ 
roads  of  the  world.  Seaports  lose,  in 
the  air  age,  some  of  their  old  signifi¬ 


cance.  Centrally  located  cities  such 
as  Chicago  or  St.  Louis  may  become 
actual  ports  of  entry  for  air-borne  in¬ 
ternational  traffic.  The  Atlantic 
Ocean  is  no  longer  a  body  of  water 
some  2000  to  3000  miles  across,  tra¬ 
versed  by  speedy  surface  vessels  in 
four  or  five  days’  time.  Instead,  the 
Atlantic  is  a  narrow  lane  of  water 
over  which  shuttle  transport  planes  by 
the  score  in  less  than  a  day’s  time. 
Surely  these  facts  mean  that  we  must 
change  some  of  our  concepts  of  geog¬ 
raphy  and  not  only  in  terms  of  na¬ 
tional  defense. 

Civics  classes  should  consider  some 
of  the  functions  of  the  Civil  Aeronau¬ 
tics  Board  and  of  the  Civil  Aeronau¬ 
tics  Administration.  Federal  control 
of  civil  aviation  transcends  state  lines 
and  exercises  wide  authority  within 
the  states.  There  are  reasons  why  the 
federal  government  assumes  such  wide 
jurisdiction  and  these  matters  might 
well  be  discussed  in  the  light  of  in¬ 
creasing  air  traffic  and  consequent  ex¬ 
tension  of  regulation.  How  can  the 
state  aviation  commissions  cooperate 
with  the  CAA?  Local  problems  aris¬ 
ing  out  of  aviation  should  likewise  be 
considered  in  the  civics  class.  '  The 
question  of  ownership  of  the  commu¬ 
nity  airport  and  discussion  of  airport 
zoning  regulations  might  well  be  uti¬ 
lized  as  an  approach  to  other  prob¬ 
lems  of  the  air  age. 

Teachers  of  world  history  classes 
will  find  much  rich,  worthwhile  and 
stimulating  material  in  the  history  of 
aviation.  There  are  many  early  leg¬ 
ends  touching  on  fiight  which  can  be 
incorporated  into  the  history  of  an¬ 
cient  times.  Later,  between  1300  and 
1800  A.  D.  much  speculation  and  ex¬ 
perimentation  about  fiight  took  place. 
The  1800’s  saw  great  advances  in 
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lighter-than-air-craft  and  the  airplane 
itself  came  of  age  between  1903  when 
the  Wrights  made  their  first  flights 
and  1927  when  Lindbergh’s  lone  pas¬ 
sage  of  the  Atlantic  gave  aviation  a 
tremendous  upward  boost.  Teachers 
using  the  chronological  approach  to 
world  history  can  introduce  much  of 
the  history  of  aviation  as  the  course 
unfolds.  “Air-minded”  pupils  could 
be  encouraged  to  take  on  some  of  this 
responsibility.  Teachers  who  use  the 
institutional  approach  to  world  history 
would  add  aviation’s  story  to  the  unit 
on  transportation. 

The  history  of  aviation  in  America 
can  readily  be  added  to  existing 
courses  in  American  history.  The 
story  is  relatively  brief  and  can  cap 
the  account  of  transportation  in  the 
United  States.  Biographical  reports 
can  be  used  for  the  earlier  history  and 
the  statistical  data  in  the  World  Al¬ 
manac  would  come  fairly  close  to  tell¬ 
ing  the  rest  of  the  story.  Particu¬ 
larly  significant,  in  the  writer’s  opin¬ 
ion,  would  be  some  consideration  of 
the  growth  of  our  air  lines  between 
1920  and  1940.  This  account  would, 
moreover,  serve  as  a  logical  step 
toward  introducing  the  part  our  for¬ 
eign  air  lines  play  in  our  international 
relations.  It  would  also  serve  to  in¬ 
troduce  the  question  of  aviation  and 
the  peace  settlement  assuming  that 
this  topic  is  included  in  some  courses 
in  American  history  in  the  secondary 
school. 

It  has  been  said  above  that  the  air¬ 
plane  does  not  exist  by  itself  but  only 
in  relation  to  all  the  other  elements 
of  society.  This  point  should  govern 
any  consideration  of  aviation  in  all 
social  studies  classroom  situations. 
However,  it  may  be  found  expedient 
in  Problems  of  Democracy  classes  to 


provide  a  separate  unit  on  the  general 
subject  of  the  airplane’s  impact  upon 
society.  This  unit  might  be  taught 
toward  the  end  of  the  year  by  which 
time  the  students  should  have  ac¬ 
quired  some  sociological  perspective 
and  perception.  Such  a  unit  might 
be  divided  into  three  broad  areas;  the 
airplane  and  the  local  community ; 
the  airplane  and  the  national  scene; 
the  airplane  and  international  prob¬ 
lems. 

On  the  other  hand,  the  teacher 
might  find  it  better  to  “sift”  aviation 
implications  into  other  units  in  the 
Problems  class.  If  this  were  done,  it 
would  seem  that  some  kind  of  pre¬ 
liminary  discussion  of  the  airplane’s 
many  implications  would  be  essential. 
Teachers  are  familiar  with  the  appar¬ 
ent  inability  of  many  senior  high 
school  pupils  to  see  implied  relation¬ 
ships  in  what  frequently  are  very 
simple  and  obvious  situations. 

Finally  no  analysis  of  community 
planning  can  be  complete  without  defi¬ 
nite  consideration  of  the  affect  the 
airplane  will  have  upon  the  immedi¬ 
ate  locality.  A  survey  of  the  commu¬ 
nity  in  terms  of  the  air  age  would 
make  a  stimulating,  worthwhile  pro¬ 
ject  for  an  energetic  high  school  group. 
Such  a  project,  properly  organized 
and  directed,  should  be  of  value  to 
the  entire  community. 

In  all  of  the  typical  social  studies 
courses  in  our  schools  today  there  is 
great  opportunity  to  introduce  mate¬ 
rials  pertaining  to  aviation.  The  em¬ 
phasis  should  be  placed  on  how  the 
airplane  affects,  or  is  likely  to  affect, 
the  world  in  which  we  live,  to  the  end 
that  the  young  men  and  women  of  to¬ 
morrow  will  have  some  perspective  to 
guide  their  thinking  about  the  air  age. 
It  is  so  much  more  sensible  to  lock 
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the  door  of  the  bam  before  the  horse 
is  stolen  than  to  wait  until  the  dam¬ 
age  has  been  done.  It  is  a  cliche  to 
saj  that  social  science  lags  behind 
physical  science  but  it  is  time  that  we 
realize  that  ^^without  vision  the  people 
perish.”  Third  dimensional  transpor¬ 
tation  is  here.  We  must  prepare  to 
meet  it  and  its  attendant  problems  in¬ 
telligently  and  with  foresight. 

Teaching  Aids. 

In  these  days  of  reduced  budgets 
school  administrators  are  quick  to 
balk  at  curriculum  changes  or  addi¬ 
tions  involving  further  costs.  But 
they  will  discover  that  much  can  be 
accomplished,  at  little  or  no  added  ex¬ 
pense,  by  the  wide-awake,  imagina¬ 
tive  teacher  of  air  age  social  studies. 

Newspapers  and  magazines  will 
supply  much  information.  This,  if 
properly  used,  can  furnish  the  major 
portion  of  the  necessary  source  mate¬ 
rial.  The  Sunday  editions  of  larger 
newspapers  have  special  sections  given 
over  entirely  to  aeronautics.  The  bet¬ 
ter  magazines  frequently  have  articles 
about  aviation.  Many  periodicals  de¬ 
voted  entirely  to  aviation  can  be  pur¬ 
chased  at  newsstands.  The  World 
Almanac  annually  gives  some  seven 
or  more  pages  to  aviation  statistics. 
The  Civil  Aeronautics  Administra¬ 
tion  has  much  material  available  at 
little  cost.  The  reports  of  the  Na¬ 
tional  Resources  Board,  available  at 
nominal  cost,  will  be  of  great  value 
in  dealing  with  the  wide  problems  of 
decentralization,  state  and  local  plan¬ 
ning  and  the  like.  Air  lines  and  the 
aviation  industry  often  provide  valu¬ 


able  materials  merely  for  the  asking. 
School  and  local  libraries,  to  say 
nothing  of  the  loan  facilities  provided 
by  many  state  libraries,  have  much 
material  that  is  of  definite  applica¬ 
tion.  Encyclopedias  sketch  aviation’s 
history.  Texts  on  sociology,  econom¬ 
ics,  economic  geography  and  transpor¬ 
tation  will  suggest  many  implications. 
The  Reader’s  Guide  to  Periodical  Lit¬ 
erature  and  other  such  general  indexes 
offer  necessary  help  in  locating  maga¬ 
zine  articles  and  pamphlets  about  avi¬ 
ation. 

Teachers  interested  in  developing 
visual  aids  for  use  in  their  classes  will 
find  that  aviation  statistics  can  read¬ 
ily  be  presented  in  graph  and  chart 
form  by  adept  pupils.  Air  age  maps 
for  class  use  can  be  drawn  by  enlarg¬ 
ing  the  many  such  maps  as  are  ap¬ 
pearing  in  our  newspapers  and  maga¬ 
zines.  The  pantograph  can  be  used 
effectively  for  this  purpose.  Lack  of 
a  polar  map  can  easily  be  overcome 
by  detaching  the  conventional  globe 
from  its  frame  or  pedestal.  Great 
circle  routes  can  be  traced  and  mea¬ 
sured,  without  damaging  the  globe,  by 
using  scotch  tape  and  string. 

With  such  ample  materials, — ^news¬ 
papers  and  magazines.  The  World  Al¬ 
manac,  the  free  maps,  charts,  dia¬ 
grams,  pictures  and  other  aids  distri¬ 
buted  by  the  aviation  industry  and  the 
air  lines,  (including  many  16  mm. 
films),  —  an  excellent  start  can  be 
made.  Boys  and  girls  today  are  moti¬ 
vated  already  so  far  as  aviation  is  con¬ 
cerned.  Are  their  teachers  as  aware 
of  the  air  age? 
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Readers  in  education  have  long 
.  accepted  the  point  of  view  that 
the  primary  fimction  of  indus¬ 
trial  arts  should  be  the  orientation  of 
youth  to  a  highly  industrialized  and 
technological  society.  Society,  how¬ 
ever,  tends  to  change  rapidly,  espe¬ 
cially  in  times  of  stress  like  the  pres¬ 
ent.  Educational  practices,  which 
would  have  been  perfectly  geared  to 
the  needs  of  youth  ten  years  ago,  may 
today,  be  hopelessly  antiquated.  It 
is  fundamentally  important,  therefore, 
that  the  content  and  methods  of  indus¬ 
trial  arts  should  be  kept  fully  abreast 
with  current  developments  in  science 
and  industry.  This  point  of  view  was 
expressed  by  a  group  of  graduate  stu¬ 
dents  at  Ohio  State  University,  who 
wrote: 

The  Industrial  Arts  teacher  and  his 
programs,  in  order  to  keep  pace,  have 
the  responsibility  of  being  aware  of  so¬ 
cial  economic  changes  no  matter  where 
they  are,  and  of  introducing  a  balanced 
transition  of  change  in  keeping  with  the 
times. 

It  must  be  evident  to  even  the  most 
casual  observer  that  the  world  is  now 
passing  through  a  period  of  change, 
the  magnitude  of  which  is  almost  be¬ 
yond  the  scope  of  human  comprehen¬ 
sion.  A  foremost  feature  of  this  revo¬ 
lution  relates  to  the  development  and 


continuing  improvement  of  the  air¬ 
plane.  Man,  who  for  ages,  envied  the 
birds  their  power  of  flight,  has  now 
surpassed  them.  He  has  found  a  new 
dimension.  One  turns  in  vain  to  his¬ 
tory  to  find  a  development  so  full  of 
possibilities  for  far-reaching  effects 
upon  the  destinies  and  way  of  life  of 
all  people.  Not  since  the  discovery 
of  the  use  of  metals  in  a  world  where 
only  stone  had  been  used  for  tools  and 
weapons,  has  there  been  such  a  signi¬ 
ficant  development. 

Education  cannot  ignore  the  fact 
the  list  of  books  at  the  end  of  this  ar- 
—  a  different  world.  It  is  the  teach¬ 
er’s  responsibility  to  make  sure  that 
students  are  not  afraid  to  fly.  They 
should  be  led  to  look  upon  flying  as  a 
natural  means  of  transportation.  The 
fear  of  leaving  the  earth  which  has 
been  built  up  through  centuries,  must 
be  eradicated  in  a  single  generation. 
The  industrial  arts  teacher  will  play 
an  important  part  in  this  program. 

Education  for  the  “air  age”  will 
doubtless  take  two  forms.  First,  there 
will  be  a  gradual  introduction  of  sub¬ 
ject  matter  dealing  vrith  aeronautics 
into  all  branches  of  the  curriculum. 
Thus,  science,  mathematics,  social  stu¬ 
dies,  art,  reading,  and  all  other  sub¬ 
jects  will  be  enriched  and  vitalized  by 
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the  inclusion  of  information  about 
aviation  and  flying.  This  approach  is 
highly  desirable  and  necessary,  but  un¬ 
less  ^e  pr<^am  goes  farther,  it  can 
never  expect  to  tap  youthful  enthusi¬ 
asm  which  springs  from  actual  parti¬ 
cipation  in  aeronautical  activities.  In¬ 
dustrial  arts  must,  therefore,  provide 
for  a  full,  rich  program  of  laboratory 
experiences. 

If,  as  appears  necessary,  America 
must  be  “air  conditioned”  in  a  single 
generation,  aeronautical  instruction 
cannot  be  limited  to  the  junior  or 
senior  high  school  or  to  the  elemen¬ 
tary  schools.  Surely,  it  must  have 
important  emphasis  on  every  grade 
level  Beginning  with  the  first  grade 
and  continuing  through  the  senior 
high  schools,  there  are  unusual  oppor- 
txmities  to  promote  industrial  arts  ac¬ 
tivities  which  deal  with  aeronautics. 
A  few  suggestions  for  these  are  indi¬ 
cated  in  the  following  sections. 

The  eletnefUary  echooL  Aeronauti¬ 
cal  activities  for  the  elementary  school 
are  of  three  general  types.  First, 
there  are  those  which  may  be  made  a 
part  of  regular  units  oi  work.  For 
example,  a  imit  on  “the  community” 
might  include  a  study  of  the  local  air¬ 
port  or  the  need  for  such  facilities. 
This  might  call  for  the  building  of  a 
model  airport  as  a  sand  table  project. 
Runways,  hangars,  signal  towers,  and 
landing  lights  could  be  constructed  by 
the  pupilA  In  a  like  manner,  a  study 
of  transportation  might  culminate  in 
the  making  of  a  plane  in  which  one 
or  two  children  could  sit.  This  would 
provide  opportunities  to  teach  the 
names  and  functions  of  the  various 
parts  of  a  plane.  Instruction  in  read¬ 
ing,  writing,  drawing,  and  arithmetic 
could  also  be  centered  around  such  a 
project. 


At  a  somewhat  higher  level,  a  study 
of  the  history  of  aviation  could  be  car¬ 
ried  on.  This  might  involve  the  mak¬ 
ing  of  models  of  historic  planes,  mak¬ 
ing  a  study  of  buoyance  in  connection 
with  toy  balloons,  making  sand  table 
scenes  of  historic  flights,  and  the  draw¬ 
ing  of  historic  planes. 

A  unit  on  the  construction  and  fly¬ 
ing  of  kites  might  be  considered.  Be¬ 
sides  the  actual  building  of  kites,  the 
pupils  can  be  taught  many  fundamen¬ 
tal  principles  of  aerodynamics  through 
this  activity. 

Teachers  in  the  rfementary  grades 
should  examine  every  unit  which  they 
prepare  for  opportunities  to  include 
information  and  constructional  activi¬ 
ties  dealing  with  aeronautics  and  fly¬ 
ing.  This  will  tend,  not  only  to  vital¬ 
ize  the  study,  but  will  make  a  valu¬ 
able  contribution  to  the  desperate  need 
for  “air  conditioning”  all  children. 

A  second  means  for  teaching  aero¬ 
nautics  in  the  elementary  school  is 
through  the  making  of  model  planes. 
Simple  model  building  can  be  started 
in  the  very  lowest  grades.  Give  a  boy 
or  girl  in  the  first  grade  some  pieces 
of  wood,  a  hammer,  and  some  nails, 
and  the  chances  are  that  the  child  will 
build  something,  which  to  him  repre¬ 
sents  an  airplane.  Teachers  should 
foster  and  encourage  this  urge.  Even 
the  crudest  model  presents  opportuni¬ 
ties  for  teaching  about  aviation  and 
airplanes. 

For  the  sake  of  continuity,  it  is  well 
for  teachers  to  work  out  a  sequence  of 
models  based  on  difficulty  of  construc¬ 
tion.  The  first  models  will  need  to  be 
very  simple.  A  simple  paper  glider 
has  been  found  suitable  for  first  or 
second  years.  Detailed  instructions 
for  building  these,  and  many  other 
types,  may  be  found  in  Aeronautics 
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in  the  Industrial  Arts  Program,  a  pub¬ 
lication  of  the  “Air-Age  Education” 
series  by  the  Macmillan  Company. 

The  second  model  in  such  a  series 
might  be  an  all-balsa  glider.  This 
will  give  experiences  in  working  with 
a  new  material,  and  will  have  better 
gliding  qualities  than  the  paper  type. 
Pupils  in  the  second  to  fourth  grades 
should  be  able  to  master  the  necessary 
tool  techniques  for  making  this  model. 

After  pupils  have  successfully  made 
and  flown  a  balsa  glider,  they  are 
ready  to  experiment  ^ith  flying  mod¬ 
els.  It  is  well  to  make  the  first  model 
of  this  type  from  balsa  so  as  to  avoid 
the  introduction  of  too  many  new  ma¬ 
terials  and  operations  at  one  time. 
Plans  and  instructions  for  making  all¬ 
balsa  flyers  may  be  found  in  most  of 
the  books  listed  at  the  end  of  this  ar¬ 
ticle  or  in  the  manual  mentioned 
above.  In  addition  to  simplicity  of 
construction,  the  all-balsa  model  is 
much  more  rugged  than  the  paper- 
covered  type  and  is  almost  certain  to 
fly  if  properly  adjusted. 

The  most  difficult  feature  of  the 
first  flying  model  is  the  carving  of  a 
propeller.  The  teacher  will  do  well 
to  secure  a  good  set  of  instructions 
(such  as  are  given  in  The  Complete 
Model  Aircraft  Manual  by  Hamil¬ 
ton,)  and  master  the  process  before 
trying  to  instruct  the  class. 

Next  in  order  of  difficulty  after  the 
all-balsa  flyer  is  a  paper-covered  mod¬ 
el.  Any  one  of  hundreds  of  such 
planes  may  be  chosen.  Care  is  re¬ 
quired,  however,  that  it  be  within  the 
ability  of  the  pupils.  The  “phantom 
flash”  described  in  Aeronautics  in  the 
Industrial  Arts  Program  is  well  with¬ 
in  the  ability  of  fifth  to  sixth  grade 
children. 

If,  in  the  upper  grades,  certain  pu¬ 


pils,  because  of  unusual  interest  and 
ability,  wish  to  build  a  model  which 
looks  more  like  a  real  airplane,  a  small 
cabin  model  such  as  the  one  shown  in 
the  above  reference,  or  the  AYA  No. 
4,  is  suggested. 

The  construction  of  a  series  of  mod¬ 
els  such  as  this  should  provide  the 
basis  for  a  broad  program  of  instruc¬ 
tion.  In  addition  to  the  manipula¬ 
tive  techniques  involved,  it  furnishes 
the  <^portunity  to  teach  the  simple 
principles  of  flight  and  aerodynamics. 
Every  pupil  should  know  why  and 
how  a  plane  flies.  They  should  know 
the  forces  acting  on  a  plane  in  flight. 
All  of  this  can  be  taught  naturally  and 
easily  by  any  teacher  who  is  willing 
to  devote  time  and  study  to  the  prob¬ 
lem  of  model  building. 

A  third  activity  which  may  be  car¬ 
ried  on  in  the  elementary  school  re¬ 
lates  to  the  construction  and  use  of 
experimental  equipment.  Many  simple 
devices  are  within  the  ability  of  pu¬ 
pils  of  even  the  lower  grades.  The 
basic  principles  of  aerodynamics  may 
be  taught  with  a  section  of  a  papers 
covered  air-foil  attached  to  a  board 
with  a  piece  of  tape.  This  may  be 
made  by  any  average  pupil  and  can 
be  used  to  emphasize  the  fact  that  an 
airplane  is  lifted  primarily  by  the 
passage  of  air  over  the  wings  rather 
than  beneath.  This  is  only  an  ex¬ 
ample  of  many  such  pieces  of  equip¬ 
ment  which  can  be  devised:  Others 
which  may  be  made  successfully  in 
elementary  schools  include  a  globe 
stand  arranged  so  that  the  globe  may 
be  rotated  in  any  direction  to  indi¬ 
cate  air  routes  between  countries  or 
cities,  toy  balloons  to  teach  buoyancy, 
weather  vanes  to  teach  about  wind  di¬ 
rections,  and  simple  fan-type  wind 
tunnels. 
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A  program  in  the  elementary  school 
which  comprehends  activities  of  the 
three  types  described  above,  should 
make  an  effective  contribution  to  the 
essential  need  for  orienting  all  chil¬ 
dren  to  live  in  the  new  “air-age”  into 
which  the  whole  world  is  now  moving. 
The  most  serious  problem  involved  in 
achieving  this  end  is  arousing  all 
teachers  to  the  desperate  need  for  im¬ 
mediate  action.  Every  teacher  should 
accept  as  a  personal  responsibility  the 
necessity  for  making  whatever  prepa¬ 
ration  is  required  to  begin  instruction 
at  once  in  this  essential  area. 

The  high  school  program.  Aero¬ 
nautics  must  become  an  important 
feature  of  all  high  school  industrial 
arts  courses.  Basically,  the  problem 
differs  but  little  from  that  of  the  ele¬ 
mentary  school.  The  work  must  be 
made  more  difficult  to  challenge  the 
ability  of  the  older  students  but  the 
type  of  activity  will  be  much  the  same. 

Model  building  may  be  made  a  part 
of  almost  every  industrial  arts  course. 
Regardless  of  age,  the  beginner  at 
model  building  should  start  with  a 
very  simple  tjrpe.  The  all-balsa  glider 
makes  an  excellent  first  project  for  the 
junior  or  senior  high  school  student 
who  has  had  no  previous  experience. 
The  sequence  suggested  for  the  ele¬ 
mentary  school  may  then  be  followed 
before  prc^ressing  to  more  difficult 
models. 

For  the  boy  who  is  already  adept 
at  model  building,  the  whole  field  of 
scale  model  building,  gas  models,  TJ- 
control,  and  radio  controlled  planes  is 
open.  Each  of  these  provide  oppor¬ 
tunities  to  test  the  ability  of  the  most 
Willful,  and  the  basis  for  teaching 
still  more  about  the  laws  of  flight 

The  increased  skill  and  ability  of 


high  school  students  makes  possible 
the  construction  and  use  of  many  ad¬ 
ditional  pieces  of  experimental  equip¬ 
ment.  Most  of  the  usual  tool  processes 
can  be  taught  in  the  making  of  such 
projects  as  a  flight  trainer  (see  plans 
in  Aeronautics  in  the  Industrial  Arts 
Program) y  wind  tunnels,  lift  and 
drag  indicators,  thrust  testing  devices, 
anemometers,  air-speed  indicators,  and 
many  others. 

For  schools  which  are  suitably  lo¬ 
cated  and  equipped,  the  building  of 
full-scale  gliders  also  offers  unusual 
opportunities  for  practical  work  in  the 
field  of  aviation.  While  the  building 
and  certificating  of  such  crafts  are 
now  subject  to  rigid  restrictions  and 
regulation  by  the  Civil  Aeronautics 
Administration,  there  are  indications 
that  measures  to  promote  their  con¬ 
struction  in  school  shops  may  soon  be 
effected.  Unusual  opportunities  for 
professional  and  financial  advance¬ 
ment  undoubtedly  await  the  alert  in¬ 
dustrial  arts  instructors  who  take  im¬ 
mediate  steps  to  prepare  themselves 
to  teach  glider  construction  and  flying. 
This  is  the  logical  step  from  advanced 
model  building  to  actual  power  flying. 

Industrial  arts  may  contribute  still 
further  to  aeronautical  orientation  by 
providing  courses  dealing  with  the 
operation,  care  and  maintenance  of  the 
airplane  power  plant.  A  study  of  the 
design  and  structure  of  the  full-sized 
airplane  suggests  still  other  possi¬ 
bilities. 

Whether  or  not  industrial  arts 
teachers  avail  themselves  of  the  oppor¬ 
tunities  which  are  presented  for  lead¬ 
ership  in  the  field  of  aeronautical  in¬ 
struction  depends  largely  upon  their 
ability  to  make  the  necessary  prepara- 
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tion.  The  need  is  so  great  and  the 
time  so  short  that  special  courses  are 
out  of  the  question.  It,  therefore,  be¬ 
comes  the  personal  problem  of  every 
teacher  to  devise  means  for  securing 
the  required  skills  and  information. 
The  steps  in  such  preparation  are 
briefly : 

1.  Develop  an  interest  in  airplanes 
and  flying.  Read  airplanes,  talk  air¬ 
planes,  study  airplanes.  If  he  has 
not  already  done  so,  he  should  take  a 
ride  in  an  airplane.  Attend  air  youth 
club  meetings  and  contests. 

2.  Start  building  model  airplanes. 
Begin  with  simple  models  and  gradu¬ 
ally  progress  to  more  complicated 
types. 

3.  Fly  model  airplanes  and  study 


their  reactions.  Learn  to  adjust  them 
for  most  effective  flight. 

4.  Secure  some  simple  explana¬ 
tion  of  aerodynamics  and  learn  the 
principles  involved. 

6.  Start  aeronautic  activities  in 
industrial  arts  classes  and  learn  virith 
the  pupils. 

6.  Sell  the  program  to  the  school 
administration  and  the  community. 

This  plainly  is  not  a  job  for  the 
teacher  who  fears  to  break  with  tra¬ 
dition.  Neither  is  it  a  program  for 
the  instructor  who  sees  in  it  only  an¬ 
other  burden  added  to  an  already 
heavy  load.  But,  for  the  real  leader 
of  youth,  it  offers  an  opportunity  to 
show  the  path  to  a  new  world  —  a 
world  in  which  all  must  fly. 
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The  Future  for  Aviation 

By  R.  DIXON  SPEAS 

Research  Engineer,  American  Airlines,  Inc. 


Much  is  said  today  of  the  glori¬ 
ous  future  for  aviation  in  the 
post-war  era.  During  the  last 
war  also  much  was  said  of  the  glorious 
aviation  future  for  post-war  days.  In 
1918  the  National  Advisory  Commitr 
tee  for  Aeronautics  reported,  “  .  .  . 
the  civil  and  commercial  uses  of  air¬ 
craft  in  the  future  may  be  considered 
unlimited  ...”  recommending  the 
general  terms  of  l^slation  designed 
to  most  effectively  encourage  the  de¬ 
velopment  of  aviatimi  in  the  United 
States.  After  the  last  war,  however, 
aviation  stagnated  for  seven  years 
with  practically  no  new  airplanes  pro¬ 
duced  during  that  period  of  time. 
Reason?  The  warehouses  were  full 
of  airplanes  which  could  be  used  for 
almost  any  purpose  of  the  day  and  it 
was  considered  that  these  planes 
should  be  used  before  more  were  built. 
The  same  can  happen  today.  Flying 
fortresses  and  long-range  patrol  planes 
can  be  converted  into  cargo  and  pas¬ 
senger  planes.  Such  a  conversion  is 
entirely  possible,  and  as  a  passenger 
you  would  feel  impressed  with  the 
eflSciency  of  air  transportation,  just 
as  yesterday’s  air  passengers  realired 
the  advantages  of  air  travel.  At  the 
same  time,  the  military  liaison  and 
private  planes  of  yesterday  are  doing 
a  wonderful  job  in  today’s  army  and 
the  factories  are  turning  them  out 
like  hot  cakes.  Tomorrow’s  private 
pilots  can  still  use  these  planes  as  they 
did  yesterday. 


The  use  of  today’s  military  air¬ 
planes  for  tomorrow’s  air  era,  how¬ 
ever,  would  stagnate  American  avia¬ 
tion  and  force  this  country  into  a  back 
seat  for  a  long  time  in  the  future. 
Why?  Because  today’s  mass  produc¬ 
tion  bombers  are  in  reality  yesterday’s 
inefficient  transport  planes.  .  One  of 
the  four-motored  bombers  is  identical 
in  basic  wing  design  and  structure  to 
an  air  liner  which  has  been  flown  com¬ 
mercially  for  several  years.  At  the 
same  time  another  bomber  represents 
the  same  airplane  which  in  the  design 
stage  was  turned  down  several  years 
ago  by  the  air  lines  in  favor  of  an¬ 
other  design.  All  this  is  not  to  be 
taken  as  lack  of  respect  for  these 
bombers  which  today  are  proving  to 
be  the  world’s  best.  Rather  it  is  to 
say  that  development  of  commercial 
planes  may  forge  ahead  of  the  mili¬ 
tary  plane  development.  Such  was 
the  case  as  we  entered  the  present 
World  War.  Because  of  this  reason, 
we  must  not  allow  the  military  planes 
of  today  to  become  the  standard  trans¬ 
port  planes  of  tomorrow. 

It  will  be  necessary,  however,  for 
the  military  planes  of  today  to  be  used 
for  a  transition  period.  That  is  to 
say,  we  cannot  afford  today  to  do 
other  than  devote  our  entire  energies 
to  the  construction  and  operation  of 
the  world’s  largest  and  mightiest  mili¬ 
tary  air  fleet.  At  cessation  of  hostili¬ 
ties  it  can  then  be  seen  that  military 
planes  will  constitute  practically  the 
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only  available  source  for  airplanes  to 
be  used  commercially  or  privately. 
We  must  therefore  convert  these  mili¬ 
tary  airplanes  for  use  during  the 
transition  period  while  new  and  more 
efficient  airplanes  are  being  developed 
and  produced  by  the  manufacturers. 
It  is  important  that  this  transition 
period  be  as  short  as  possible. 

The  only  way  that  America  can 
carry  the  world’s  cargo  is  for  America 
to  have  the  world’s  best  airplanes. 
That  is  to  say,  the  nation  with  the 
most  economically  operating  airplanes 
will  have  a  basic  advantage  in  com¬ 
petition  with  foreign  carriers.  It  can 
then  be  seen  that  as  the  air  lines  are 
provided  with  airplanes  specifically 
designed  for  passenger  and  cargo 
work,  they  can  then  favorably  meet 
any  outside  competition.  The  cargo 
of  tomorrow  is  going  by  air  because 
of  basic  advance  in  air  transportation 
and  the  nation  which  most  fully  de¬ 
velops  economical  air  transportation 
will  carry  the  world’s  commerce.  Un¬ 
less  we  put  tomorrow’s  airplanes  in 
service  tomorrow,  we  will  have  to  take 
a  back  seat  in  future  transportation. 

The  family  air  car  of  tomorrow. 
How  long  until  it  will  come?  We 
must  wait  for  years  if  we  are  to  use 
up  all  available  military  liaison  and 
training  planes.  Surely  there  will  be 
enough  of  them  after  the  war  for  al¬ 
most  everyone  to  have  one,  but  if  you 
get  one  it  will  take  a  month  to  learn 
to  fly  and  another  month  before  you 
will  want  to  take  your  family  along. 
It  will  cost  you  a  couple  of  day’s  sal¬ 
ary  to  take  a  good  Sunday  trip  and 
the  upkeep  will  be  terrific. 

Yes,  there  are  tremendous  develop¬ 
ments  being  made  in  aviation  today 
just  as  there  were  tremendous  develop¬ 
ments  in  the  last  war  but  we  must 


not  let  these  developments  waste  away 
in  the  laboratory  while  we  use  up  yes¬ 
terday’s  airplanes.  The  first  job  af¬ 
ter  the  war  must  be  during  the  transi¬ 
tion  period  when  a  comprehensive  re¬ 
view  of  the  war  developments  and  a 
practical  utilization  of  these  develop¬ 
ments  must  be  made  to  design  the 
most  efficient  transport  planes  that 
can  be  bought.  This  development 
must  be  as  intense  as  today’s  develop¬ 
ment  of  military  equipment  and  the 
factories  must  be  made  ready  for 
mass  production  of  the  bi^est  and 
best  air  liners,  both  cargo  and  passen¬ 
ger,  that  can  be  put  into  the  air. 
Similarly,  the  sport  car  of  the  air 
must  be  developed  to  the  most  efficient 
and  safest  degree  possible  and  produc¬ 
tion  methods  so  devised  that  large 
quantities  can  be  economically  pro¬ 
duced. 

By  so  doing,  you  will  be  able  to 
take  two  weeks  in  the  West  Indies  or 
Hawaii  on  a  $100  travel  budget,  and 
you  can  go  on  those  week-end  vaca¬ 
tions  in  the  mountains  or  at  the  shore 
in  your  own  plane.  Then  commercial 
cargo  and  passenger  travel  of  the 
world  will  also  follow.  They  will  tra¬ 
vel  on  American  wings  and  the  world 
will  be  drawn  closer  together  by  wings 
of  peace  just  as  today’s  wings  of  de¬ 
struction  have  been  the  predominant 
war  weapon. 

As  has  been  said,  the  transition  pe¬ 
riod  from  war  to  peace  will  naturally 
find  large  commercial  use  being  made 
of  today’s  military  airplanes.  During 
this  temporary  adjustment  period  the 
manufacturers  must  retool  for  peace¬ 
time  production  because  no  production 
effort  can  be  aimed  at  tomorrow’s 
peace  until  today’s  war  is  won.  We 
must,  however,  consider  how  the  war 
planes  can  be  most  effectively  used 
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during  the  transition  period,  probably 
two  or  three  years,  and  we  must  keep 
a  running  picture  of  how  today’s  war¬ 
time  research  and  development  can  be 
effectively  applied  to  our  peacetime 
needs.  We  must  consider  a  balance 
between  the  operating  problems  and 
design  problems  of  tomorrow’s  air¬ 
planes  so  that  the  resulting  combina¬ 
tion  of  American  designed  airplanes 
being  operated  by  American  compa¬ 
nies  will  constitute  the  world’s  most 
efficient  transportation  system. 

What  then  if  we  truly  develop  and 
produce  the  finest  and  best  possible 
airplanes?  All  data  on  super  air¬ 
planes  which  can  be  developed  from 
today’s  strenuous  war  effort  is  natu¬ 
rally  considered  restricted  informa¬ 
tion  at  the  present  time.  Leading 
airplane  and  engine  designers  have 
indicated,  however,  some  of  the  ac¬ 
complishments  which  they  feel  pos¬ 
sible  in  future  airplane  design.  Air¬ 
planes  carrying  1,000  passengers  at 
speeds  of  200  miles  per  hour  and 
super  speed  transports  with  speeds  of 
over  400  miles  per  hour  seem  proba¬ 
bly  for  the  not  too  distant  future. 
Such  airplanes  will  allow  express  ser^ 
vices  of  less  than  eight  hours  on  trans¬ 
continental  flights  and  less  than  two 
hours  for  New  York  to  Chicago  trips. 
At  the  same  time  the  1,000  passenger 
planes  may  be  expected  to  operate  at 
considerably  less  cost  than  yesterday’s 
ocean  liners.  Thus  we  have  the  super 
speed  small  transports  for  business 
and  emergency  travel  purposes  and 
the  1,000  passenger  airplanes  for  luxu¬ 
rious  and  economical  passenger  travel. 

The  cargo  airplanes  may  be  expect¬ 
ed  to  follow  in  the  same  general  cate¬ 
gory,  with  new  sport  planes  providing 
the  long-heralded  “family  car”  of  the 
air.  Because  of  the  restricted  infor¬ 


mation  status,  it  is  not  possible  to  con¬ 
sider  extensively  the  performance 
characteristics  of  the  family  car  of 
tomorrow.  The  pre-war  development 
of  helicopters  by  Sikorsky  and  others 
gives  obvious  promise  of  tremendous 
possibilities.  American  ingenuity 
when  concentrated  on  air  power  as  it 
has  been  during  the  war  period,  can 
be  fully  realized  if  post-war  airplanes 
are  designed  and  produced  for  na¬ 
tional  air  superiority. 

In  considering  the  potentialities  of 
air  travel,  we  should  not  limit  our 
thoughts  to  the  extent  of  present  tra¬ 
vel  habits.  We  should  not  assume  that 
in  the  air  era  we  will  continue  to  go 
an  average  of  50  miles  for  a  week-end 
visit,  400  miles  for  your  summer  va¬ 
cation  trip,  and  2,000  miles  for  the 
ten-year  vacation  trip.  Rather,  we 
will  realize  that  with  the  air  era  our 
week-end  trip  may  be  increased  to  300 
or  500  miles,  our  annual  vacation  trip 
will  become  2,000  to  3,000  miles,  and 
our  ten-year  vacation  trip  will  extend 
to  any  part  of  the  world.  Such  an 
increase  in  travel  length  corresponds 
with  the  experiences  of  our  forefathers 
when  they  changed  modes  of  travel. 

The  fulfillment  of  the  full  poten¬ 
tialities  of  the  air  age  rests  with  the 
American  people  in  the  establishment 
of  national  policy  and  with  today’s 
student  in  assuring  the  carrying  out 
of  this  policy.  American  youth  of  to¬ 
day  are  thoroughly  capable  of  keeping 
America  ahead  in  the  air  age  of  to¬ 
morrow.  The  youth  of  another  nation 
were  prepared  over  a  period  of  years 
for  the  military  air  age  of  today.  The 
initial  success  of  this  nation  in  its 
military  conquest  is  a  striking  ex¬ 
ample  of  the  importance  of  youth  edu¬ 
cation.  We  must  without  fail  impress 


180 


EDUCATION  FOB  OCTOBEB,  1848 


oar  youth  with  the  important  role 
which  aviation  will  have  in  the  future 
destiny  of  this  country.  The  airplane 
designers  and  airline  operators  of  to¬ 
morrow  are  now  being  taught  in  the 
schools  of  today.  The  opportunities 
and  responsibilities  of  today’s  educa¬ 
tors  are  therefore  great  indeed. 

In  summation  it  can  then  be  said 
that  the  youth  of  today  of  less  than 
military  age  must  start  preparing  for 


America’s  battle  of  tomorrow,  a  battle 
for  a  lasting  peace  which  will  find  the 
world  a  neighborhood  in  the  long-her¬ 
alded  air  age.  Wings  of  peace  must 
be  made  to  replace  the  wings  of  de¬ 
struction,  and  just  as  surely  as  this 
war  has  been  largely  determined  by 
air  power,  so  must  a  lasting  peace 
have  its  foundation  laid  with  strong 
aviation  facilities  for  bringing  the 
peoples  of  this  world  closer  together. 


Youth  and  Valor 

By  PAUL  R.  MORT 

Professor  of  Education 
Teachers  College,  Columbia  University 


IN  war  or  peace,  we  fly  or  die.  The 
challenging  truth  of  this  statement 
cannot  but  be  driven  home  to  one 
who  looks  at  the  new  maps  that  the 
age  of  air  has  created  for  us.  Canada 
and  Mexico  are  like  broad  beaches  on 
our  northern  and  southern  borders. 
The  oceans  have  narrowed.  Darkest 
Africa  has  become  a  pathway  to  Asia 
and  Eastern  Europe.  Our  ramparts 
reach  from  the  Aleutians  to  Australia. 
Tens  of  thousands  of  planes  now  built 
for  war  will  be  the  successors  to  the 
few  hundred  transports  of  a  scant  two 
years  ago.  To  other  lands  in  peace 
we  will  be  close  bound  like  the  nations 
of  pre-war  Europe.  The  students  now 
in  our  schools  will  be  first  the  back¬ 
bone  of  the  air  force  that  must  assure 
the  winning  of  the  war  and  the  back¬ 
log  of  trained  personnel  to  maintain 
our  place  after  the  peace. 

Because  of  the  very  limitations  of 
the  human  body  in  high  flight  and  in 
rapid  change  in  flight  direction,  the 
crews  of  the  fighter  and  bomber  planes 
now  being  built  in  such  numbers  must 
draw  upon  youth  out  of  all  proportion 
to  the  number  involved.  The  boys 
now  in  the  high  school  will  be  fliers 
out  of  proportion  to  their  numbers. 

Two  Croups  Face  the  Issue. 

These  are  the  essential  facts  in 
barest  outline  that  lay  back  of  the  in¬ 
terest  of  the  group  drawn  together  as 
an  advisory  committee  on  education 


by  the  Civil  Aeronautic  Administra¬ 
tion  to  project  the  work  already  well 
developed  by  that  agency  in  the  Col¬ 
lege  Civilian  Pilot  Training  Program. 
They  are  the  facts  that  caused  a  group 
of  persons  who  had  seen  what  had 
been  done  with  boys  of  high  school 
age  in  England  and  Canada  to  band 
themselves  together  as  the  Air  Train¬ 
ing  Corps  of  America  that  they  might 
assist  in  helping  to  give  similar  prepa¬ 
ration  to  American  boys  for  the  fate¬ 
ful  task  that  lay  inexorably  before 
them. 

The  two  groups  moved  into  this 
field  quite  independently.  The  Civil 
Aeronautics  Administration  encour¬ 
aged  the  educational  advisory  commit¬ 
tee  to  project  a  program  covering  not 
only  the  ground  school  part  of  the 
training  of  air  crews  but  also  the  gen¬ 
eral  conditioning  of  pupils  of  all 
grades  of  the  elementary  and  second¬ 
ary  schools  to  live  in  a  three  dimen¬ 
sional  world.  A  program  first  pro¬ 
jected  late  in  December,  1941,  was 
under  consideration  by  the  authorities 
in  Washington  when  the  Air  Training 
Corps  of  America  Incorporated  was 
oiganized  as  a  voluntary  non-profit 
corporation  and  set  to  work  to  develop 
as  extensive  a  program  in  the  pre¬ 
flight  field  as  possible. 

ATCA  Leads  Out. 

The  Air  Training  Corps  envisioned 
not  only  training  in  the  science  of 
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aeronautics  but  also  military  orienta¬ 
tion,  guidance,  physical  conditioning, 
medical  examination,  the  correction  of 
remediable  defects  and  testing  of 
achievement.  The  present  writer  was 
detailed  to  enlist  a  group  of  schools 
in  carrying  out  an  appraisal  and  de¬ 
velopment  project  during  the  spring 
of  1942.  About  the  middle  of  Feb¬ 
ruary  the  problem  was  put  to  a  group 
of  school  superintendents  from  New 
York  City  and  surrounding  school 
systems.  Their  interest  in  undertak¬ 
ing  the  task  of  preparing  materials 
that  could  be  used  by  the  schools 
throughout  the  nation  was  most  en¬ 
couraging.  As  a  result  all  interested 
were  invited  to  send  representatives 
to  a  meeting  called  a  short  time  later 
and  certain  other  schools  were  invited 
so  as  to  assure  representatives  from 
all  types  of  high  schools.  The  group 
took  up  the  work  energetically.  In 
less  than  a  month  a  survey  had  been 
made  of  all  books  and  syllabi  avail¬ 
able  and,  with  the  assistance  of  repre¬ 
sentatives  of  the  Assistant  Secretary 
of  War  for  Air  and  the  Assistant  Sec¬ 
retary  of  the  Navy  for  Air,  the  de¬ 
tailed  subjects  to  be  treated  in  the 
fields  of  aerodynamics,  structure,  en¬ 
gines,  navigation,  meteorology,  safety 
and  communications  were  selected. 
The  next  step  was  to  assign  each  sub¬ 
ject  to  from  three  to  seven  schools  for 
the  actual  instruction  of  boys  so  that 
available  instructional  material  could 
be  appraised  in  actual  practice  and  a 
basis  could  be  laid  for  the  preparation 
of  new  materials  where  needed.  At 
the  same  time  the  men  directing  work 
in  these  schools  went  to  work  as  a  com¬ 
mittee  to  prepare  manuals  on  guidance 
and  administration.  With  the  help 
of  army  representatives  a  preliminary 
manual  on  military  training  and  ori¬ 


entation  was  developed,  and  the  ser¬ 
vices  of  physical  education  specialists 
were  obtained  to  develop  a  manual  in 
physical  training  and  forms  for  medi¬ 
cal  examination. 

ResponsibUUy  Re-aUocaied. 

The  work  was  only  well  begun 
when  the  authorities  in  Washington 
obtained  funds  to  carry  out  in  con¬ 
siderable  part  the  program  prepared 
by  the  advisory  committee’s  sub-com¬ 
mittee  on  research.  After  the  work 
on  general  air  conditioning  had  got 
under  way  under  Dr.  Engelhardt’s 
direction  and  the  series  of  field  con¬ 
ferences  had  been  launched  under  the 
leadership  of  Dr.  Ben  D.  Wood,  the 
authorities  in  Washington  arranged  to 
take  over  the  science  of  the  aeronautics 
phase  of  the  development  program 
outlined  above  and  the  central  staff 
working  on  this  phase  of  the  program 
was  shifted  from  the  auspices  of  the 
Air  Training  Corps  to  those  of  the 
Civil  Aeronautics  Administration  Av¬ 
iation  Education  Research  Project. 
In  spite  of  the  shift  the  two  parts  of 
the  pre-flight  program  were  carried  on 
by  the  group  of  cooperating  schools 
working  as  a  unit.  The  actual  class¬ 
room  instruction  in  the  science  of 
aeronautics  together  with  the  apprai¬ 
sal  of  existing  materials  and  finally 
the  preparation  of  new  materials  was 
carried  on  by  the  teachers  of  these 
subjects  working  with  the  Aviation 
Education  Research  Staff  while  the 
materials  on  administration,  testing 
and  guidance,  and  the  work  in  mili¬ 
tary  training,  physical  education  med¬ 
ical  examination  was  carried  forward 
by  the  local  directors  instructors  in 
military  training  and  the  central  staff 
of  the  Air  Training  Corps  Research 
Project. 
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Naturally  in  the  work  in  the  schools 
and  in  the  general  administration  of 
the  two  research  projects  there  was 
necessarily  a  great  deal  of  interplay. 
Those  concerned  with  the  work  were 
interested  in  what  could  be  done  to 
help  American  boys  face  the  inevitable 
and  inescapable  task  before  them  rath¬ 
er  than  in  the  exact  source  of  the 
funds  that  went  to  pay  for  their  ma¬ 
terials  or  for  the  assistance  of  the  cen¬ 
tral  staff. 

The  Cooperating  Schools. 

Twelve  schools,  public,  private  and 
parochial,  made  up  the  group  that  un¬ 
dertook  the  task  of  appraising  exist¬ 
ing  materials  and  developing  needed 
materials.  These  schools  were: 

New  York  City  Public  Schools:  The 
Bronx  High  School  of  Science,  the 
Herrin  High  School  Aviation  Annex, 
Brooklyn  High  School  cf  Automotive 
Trades,  and  the  Eastern  District  High 
School  of  Brooklyn 

New  Rochelle  Public  Schools:  AU  three 
high  schools 

The  Farmingdale  High  School,  Long 
Island 

The  Sewanhaka  High  School,  Long 
Island 

The  Cardinal  Hayes  High  School,  New 
York  City 

The  Hackley  School,  Tarrytown,  New 
York 

The  Horace  Mann  School  for  3oys,  New 
York  City 

Where,  as  in  most  cases,  someone  was 
given  a  special  assignment  to  direct 
this  work  in  a  school  or  school  system, 
the  superintendent  or  head  of  the 
school  also  participated  extensively. 

The  Science  of  Aeronautics. 

At  the  first  meetings  dealing  with 
subject  matter,  held  early  in  March, 
those  selected  to  direct  the  program  in 
the  various  schools  were  presented 
with  a  detailed  analysis  of  the  con¬ 


tents  of  the  longer  and  shorter  manu¬ 
als  of  the  Civil  Aeronautics  Author¬ 
ity,  the  most  inclusive  commercial 
texts  in  the  field,  and  the  Canadian 
Air  Cadet  manuals.  After  the  scope 
of  the  subject  matter  had  been  deter¬ 
mined  and  tentative  time  aUotments 
made  to  the  various  subdivisions,  the 
schools  selected  the  topics  on  which 
they  were  to  work  and  went  about  the 
organization  of  classes.  The  teachers 
in  the  various  schools  assigned  to  each 
topic  were  formed  into  a  committee 
which  planned  the  procedure  in  de¬ 
tail.  The  central .  office  made  avail¬ 
able  texts,  film  slides,  moving  pictures, 
charts  and  other  availaUe  instruction 
material.  Each  committee  met  at 
least  once  a  week  with  a  coordinating 
officer  from  the  central  office  staff  as 
the  project  proceeded.  They  worked 
together  nights,  Saturdays,  Sundays 
and  holidays.  In  the  early  meetings 
when  the  subject  matter  was  selected 
the  realization  that  these  boys  with 
whom  they  were  working  were  but  a 
short  way  removed  from  the  great  ad¬ 
venture,  made  the  group  impatient 
with  many  of  the  issues  that  arise 
when  a  new  subject  is  under  consider¬ 
ation.  This  was  not  just  a  new  sub¬ 
ject,  this  was  an  effort  to  give  these 
boys  whatever  would  promise  to  make 
them  better  fliers.  Nothing  was  done 
because  it  was  thought  “a  nice  thing 
to  do,”  nothing  was  included  that  was 
just  something  that  might  be  “nice  for 
a  flier  to  know.”  The  teat  of  utility 
was  ever  present.  There  was  a  feel¬ 
ing  that  good  decisions  might  save 
thousands  of  lives;  inadequate  deci¬ 
sions  might  mean  that  many  boys 
would  not  come  home  again. 

By  this  process  materials  were  tried 
out,  new  materials  were  written,  boys’ 
problems  of  learning  were  noted,  ways 
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of  bridging  inadequacies  in  past  math¬ 
ematical  or  scientific  training  were 
bridged.  In  this  setting  it  was  not 
difficult  for  these  men  to  come  to  the 
conclusion  that  if  the  resulting  mate¬ 
rials  took  a  year  and  half  for  mas¬ 
tery,  then  not  less  than  one  and  one- 
half  years  should  be  allowed.  In  this 
spirit  the  issues  of  how  much  mathe¬ 
matics  should  be  required  or  whether 
the  emphasis  should  be  physics  or 
aeronautics  were  quickly  resolved. 
The  answer  to  the  one  was  that  there 
should  be  no  mathematics  drawn  in 
for  the  sake  of  teaching  mathematics, 
and  where  procedure  could  be  devel¬ 
oped  by  simpler  graphing  methods, 
these  procedures  should  be  taught. 
The  answer  to  the  other  was  that  what 
proved  to  be  three  semester’s  of  work 
could  hardly  be  infused  into  a  tradi¬ 
tional  one-year  physics  course. 

Finally  from  each  group'  one  or 
two  men  were  selected  for  final  prep¬ 
aration  of  the  text  of  new  materials 
and  these  men  were  relieved  by  their 
schools  to  carry  through  this  final  task. 
All  of  the  seven  texts  were  edited  by 
Dr.  H.  Emmett  Brown  of  the  Lincoln 
School  and  Dr.  Ralph  Horton,  the 
director  of  the  Xew  York  City  pro¬ 
ject  and  the  final  texts  were  submitted 
to  outstanding  subject  matter  experts 


for  subject  matter  authentication  be¬ 
fore  they  were  turned  over  to  the  Civil 
Aeronautics  Authority  on  June  30th, 
less  than  four  months  after  the  first 
conference  was  called. 

Throughout  this  work  this  group  of 
men  had  in  mind  that  the  boys  now 
in  the  upper  grades  of  the  high  school 
would  be  called  upon  to  man  the  fight¬ 
ers  and  bombers  and  that  they  would 
come  from  the  schools  with  poorest 
facilities  as  well  as  from  the  schools 
with  the  finest  equipment. 

This  realization  counselled  that  the 
texts  must  be  such  that  teachers  with 
little  to  work  with  and  with  no  spe¬ 
cialized  training  had  to  be  encouraged 
to  undertake  the  important  task  of  do¬ 
ing  all  possible  for  the  boys  in  the 
comparative  leisure  of  the  last  two 
years  of  high  school  in  the  school  year 
just  opening.  Every  effort  was  made 
therefore  to  make  the  texts  simple  and 
clear,  to  make  them  rich  in  illustra¬ 
tion,  to  provide  the  answers  to  boys’ 
questions,  to  provide  simple  demon¬ 
strations  that  could  be  created  by  the 
boys  themselves  out  of  inexpensive  or 
scrap  materials.  This  accounts  for 
the  total  of  some  900  pages*  to  cover 
the  ground  dealt  with  in  300  pages  in 
the  Civilian  Pilot  Training  manual. 
This  accounts  for  the  inclusion  of 


1  TheM  aroups  were  aa  follows:  Airplane  Structures:  Alexander  Joseph,  Bronx  High  School 
of  Science.  New  York  City,  Earl  Brownell  of  the  Isaac  E.  Young  High  School  at  New  Rochelle, 
New  York,  E.  D.  Perkins.  Aviation  Annex  of  the  Haaron  High  ^htx>l.  New  York  City;  Human 
Factors  in  Flight:  Ralph  E.  Horton,  New  York  City  School  System,  Frederick  L.  Lobdell,  of 
the  New  Rochelle  School  System;  Aerodynamics  Alexander  Joseph,  Bronx  High  School  of  Sci¬ 
ence.  New  York  City.  Brother  Oery  of  the  Cardinal  Hayes  High  School,  New  York  City,  Paul 
Kaye  of  the  Bronx  High  School  of  Science,  William  F.  LeSeur,  Brooklyn  High  School  of  Auto¬ 
motive  Trades.  C.  R.  Salit,  Sewanhaka  High  School,  Floral  Park,  New  York.  Walter  'Wachter 
of  the  Eastern  District  High  School,  Brooklyn,  New  York;  Airplane  Engines:  Ernest  D.  Perkins, 
Haaren  Aviation  Annex  High  School.  New  York  City.  W^alter  Jankowski,  Sewanhaka  High 
School.  Floral  Park,  L<ong  Island.  Walter  Anderson.  Farmingdale  Public  Schools.  Farmingdale, 
Liong  Island,  H.  J.  Lockhart,  Farmingdale  Public  Schools,  Farmingdale,  Ijong  Island;  Meteor¬ 
ology  Harry  H.  Williams,  Horace  Mann  School  for  Boys,  New  York  City.  Brother  E>'mard, 
Cardinal  Hayes  High  School.  New  York  City,  Wallace  ^rdy,  Sewanhaka  High  School.  Floral 
Park,  Long  Island;  Communications  E.  E.  Eberle  of  the  Sewanhaka  High  School,  Floral  Park. 
New  York.  William  Koster  of  the  Farmingdale  High  School,  Fkrmingdale,  New  York.  Arthur 
B.  Hussey,  New  Rochelle  High  School,  New  Rochelle,  New  York.  Lester  B.  Emerson,  Albert 
Leonard  High  School.  New  Rochelle.  New  York.  Harry  M.  Cook.  Hacklev  School,  Tarrytown, 
New  York,  Victor  L.  Miller  of  the  Bethpage  School,  Farmingdale,  New  York;  Air  Navigation: 
8.  L.  Greitser.  Bronx  High  School  of  Science.  New  York  City.  George  P.  Howard.  Hackley 
School,  Tar^town.  New  York,  T.  J.  Kalligan  and  D.  N.  Moore  of  the  Horace  Mann  School  for 
Boys,  New  York  City,  Brother  Vincent  and  Brother  Zenon  of  the  Cardinal  Hayes  High  School, 
New  York  City, 

t  Aviation  Education  Research  Group  Project.  Teachers  College.  Columbia  University,  "Sci¬ 
ence  of  Pre-Flight  Aeronautics  for  High  Schools,"  Macmillan,  1942. 
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demonstrations  in  the  tests  themselves, 
where  students  can  have  access  to 
them.  It  accounts  for  the  250  page 
teachers’  manual*  geared  closely  with 
the  texts. 

For  the  sake  of  these  tens  of  thou¬ 
sands  of  boys  in  city  and  country  who 
are  destined  to  be  “the  few  to  whom 
so  many  will  owe  so  much”  it  is  hoped 
that  thousands  of  teachers  armed  with 
a  willingness  to  work  these  matters 
out  with  the  boys  themselves  will  dare 
to  undertake  this  inspired  task.  They 
must  not,  they  dare  not,  approach  this 
problem  in  the  accustomed  manner. 
They  must  do  all  they  can  to  build 
understanding  and  skills  into  the  ner¬ 
vous  systems  of  these  boys  so  that 
whatever  training  they  may  get  in  the 
military  service  will  be  that  much 
more  assurance  of  brilliant  service  on 
the  field  of  battle  and  of  triumphant 
return  when  the  battle  has  been  won. 
The  Program  Developed  for  ATCA. 

The  attention  of  the  whole  project 
was  centered  on  doing  for  boys  what¬ 
ever  could  help  them  prepare  for  the 
trying  task  that  lies  ahead  so  inevi¬ 
table  and  so  inescapable.  Clearly  the 
opportunity  to  learn  the  science  of 
aeronautics,  and  certain  skills  in  navi¬ 
gation  and  communication  ia  one  of 
the  easiest  for  all  schools  to  provide. 
But  there  are  other  provisions  that 
can  be  made  with  comparative  ease. 
Remediable  physical  defects  may  be 
discovered  and  corrected.  All  boys 
may  be  given  more  appropriate  physi¬ 
cal  training.  Boys  who  have  little 
chance  of  qualifying  for  air  crew 
membership  may  be  apprised  of  the 
fact  and  guided  toward  other  types  of 
service  in  the  air  corps  or  elsewhere. 


Both  boys  and  girls  with  a  desire  to 
serve  in  the  air  branches  may  be 
helped  to  find  a  place  fitting  their 
abilities  and  interests.  Some  will  find 
from  their  contacts  with  the  theory  of 
flight  a  place  in  the  construction  or  de¬ 
signing  of  planes.  Some  through  a 
better  understanding  of  engines  may 
seek  specialization  in  maintenance  of 
engines.  Some  through  an  under¬ 
standing  of  meteorology  may  wish  to 
prepare  themselves  as  meteorologists. 

We  may  therefore  consider  the  op¬ 
portunity  to  study  aeronautics  as  hav¬ 
ing  guidance  function  quite  as  much 
as  a  training  function.  Both  the  boys 
and  the  services  may  thus  be  saved 
mistakes  in  placement  and  the  accom¬ 
panying  disappointments  and  losses  of 
time  and  effort.  This  calls  only  for 
someone  in  each  school  to  have  the 
task  of  studying  the  students  in  rela¬ 
tion  to  what  is  known  of  their  past 
work  and  experience  and  how  they 
respond  to  the  phases  of  the  course 
in  aeronautics.  It  is  something  about 
which,  with  a  little  help,  any  school 
can  perform  a  worthwhile  service  for 
the  boys  in  its  charge. 

The  fact  that  these  boys  are  going 
to  enter  a  mysterious  new  way  of  life, 
one  in  which  their  relations  to  their 
fellows  and  those  in  authority  will  be 
quite  different  from  what  they  have 
known,  provides  a  further  challenge 
to  the  schools.  The  average  boy  going 
away  to  college  is  tom  with  fears  and 
misgivings.  How  much  more  is  the 
unease  that  accompanies  the  contem¬ 
plation  of  entering  so  irrevocably  a 
way  of  life  that  seems  so  utterly 
foreign. 

Any  school  with  a  little  help  can 
do  something  to  still  these  fears  and 


3  Aviation  Education  Research  Group.  Teachers  College.  Columbia  University.  "Teachers’ 
^nual  for  Science  for  Pre-Flight  Aeronautics  for  High  Etohools,”  George  Franklin  Stover. 
Editor.  Macmillan,  1942. 
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to  smooth  the  transition.  The  Ameri¬ 
can  armed  services  are  not  so  unrea¬ 
sonably  different  from  the  life  in 
school  as  the  tales  of  dramatic  inci¬ 
dents  tend  to  make  them  appear. 
They  have  their  discipline  and  their 
freedom.  They  have  their  opportu¬ 
nity  to  meet  all  types  of  men  on  a 
level  of  equality  seldom  found  in  civi¬ 
lian  life.  Boys  can  be  led  to  see  this 
inevitable  experience  as  having  many 
bright  and  interesting  facets,  full 
of  challenge  to  high-spirited  youth. 
Schools  can  be  helped  to  provide  this 
orientation  to  a  different  way  of  life. 

The  fact  that  the  boys  entering  the 
aeronautics  courses  will  have  a  long 
grind  of  hard  study  gauged  to  a  level 
of  mastery  not  commonly  required, 
counsels  friendly,  fatherly  guidance 
during  a  period  of  waiting  and  hard 
work.  Bringing  these  boys  together 
periodically  to  discuss  these  points 
will  help.  Acquaintance  with  military 
customs  and  their  functions  will  re¬ 
move  some  of  the  mystery.  Many  be¬ 
lieve  that  the  pomp  and  circumstance 
of  military  organization  and  drill  will 
help  to  infuse  a  spirit  of  seriousness 
and  sustained  purpose  in  the  other 
phases  of  the  program  and  will  itself 
contribute  to  an  easy  transition  into 
military  life. 

The  science  of  pre-flight  aeronautics 
is  designed  to  help  the  fliers.  It  must 
be  taught  in  many  places  with  a  mini¬ 
mum  of  equipment  and  by  teachers 
without  specialized  training.  These 
two  facts  counsel  the  provision  of  a 
standardized  testing  service  that  will 


help  the  schools  gauge  the  effective¬ 
ness  of  their  work. 

All  but  three  of  these  points  were 
included  in  the  program  developed  by 
the  twelve  schools.  While  classroom 
teachers  worked  with  Dr.  George 
Franklin  Stover  and  other  members 
of  the  central  staff  on  the  pre-flight 
aeronautics  phases  of  the  pre^ram,  the 
directors  of  the  program*  in  the  vari¬ 
ous  schools  worked  with  the  central 
oflBce  staff  in  the  development  of  ad¬ 
ministration  and  guidance  manuals 
and  in  the  planning  of  a  program 
standardization  testing  for  the  science 
of  aeronautics.® 

Guidance. 

Throughout  the  period  of  the  study 
the  directors  of  the  local  programs 
considered  the  guidance  function  as  of 
a  degree  of  importance  comparable 
with  that  of  the  science  of  aeronau¬ 
tics.  Working  under  the  chairman¬ 
ship  of  Sim  Joe  Smith,  assistant  su¬ 
perintendent  of  the  New  Rochelle 
Public  Schools,  with  the  assistance  of 
Norton  L.  Beach  and  James  K.  Har¬ 
ris  of  the  central  staff  and  of  Profes¬ 
sor  Harry  Kitson  of  Teachers  College, 
this  group  evolved  a  record  form  for 
assembling  information  from  the 
school  records,  outside  experience  and 
tests  which  would  help  the  school  in 
the  continuous  observation  of  each  stu¬ 
dent’s  development  and  would  provide 
the  school  a  wealth  of  authentic  infor¬ 
mation  which  it  could  supply  the  mili¬ 
tary  authorities  on  request.  It  as¬ 
sembled  information  on  various  air 
crew  jobs  and  the  desirable  character- 


4  The  phyeical  conditioning  manual  and  medical  examination  forme  and  the  teacher  and 
the  student  manuals  on  military  drill  and  orientation  were  developed  by  men  co-opted  by  the 
central  office  staff  for  these  particular  purposes. 

6  The  local  directors  participating  in  these  phases  of  the  project  were  Mr.  Alfred  Baruth, 
Horace  Mann  School  for  Boys.  New  York  City;  Mr.  John  Chisholm,  Farmingdale  Schools, 
Farmingdale,  L.  I.;  Dr.  Herbert  Clish,  New  Rochelle,  N.  T.;  Brother  Nathaniel.  Cardinal  Hayes 
High  School,  New  York  City:  Mr.  Howard  Nordahl,  Sewanhaka  High  School,  Floral  I^rk,  L,  I.: 
Mr.  S.  J.  Smith.  New  Rochelle  Schools.  New  Rochelle,  New  York. 
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istics  of  personnel  associated  with 
each.  It  made  suggestions  on  testing 
and  counseling.  The  result  was  a 
forty-five  page  teachers’  manual®  rep¬ 
resenting  weeks  of  observation  of  the 
boys  who  were  in  the  aeronautics 
courses.  Invaluable  assistance  and  in¬ 
spiration  was  given  the  group  by  Mr. 
Clayton  Knight,  who  brought  to  the 
task  his  experience  as  a  flier  in  World 
War  I,  his  experience  in  selecting  men 
for  service  in  this  war  and  an  unusual 
amount  of  human  understanding.  Mr. 
Knight  is  a  member  of  the  Board  of 
Directors  of  the  Air  Training  Corps 
of  America. 

A  better  idea  of  the  scope  of  the 
manual  is  given  by  the  topics  treated : 

Chapter  I  Administrative  Procedures 
Selection  of  Counselors 
Function  of  Counselors 
Time  allotment  for  counseling 
Size  of  group  to  be  counseled 
Extra-curricular  activities 
Library  facilities 

Chapter  II  Purpose  and  Objectives  of 
the  Ouidance  Program 
Selection  of  pre-flight  groups 
Personality  rating 

Recommendations  concerning  health 
protection 
Follow-up  work 
Health  record 

Orientation  —  a  program  of  adjust¬ 
ment 

Qualifications  for  flying  crew 
Requirements  of  enlisted  personnel 
Individual  progress 
Cumulative  record  form 
Personal  data 

Achievement  in  Science  of  Aeronau¬ 
tics 

Record  of  intelligence  tests 
Extra-curricular  and  out-of-school 
activities 
Anecdotal  record 


Illustrations  of  anecdotal  record¬ 
ings 

Rating  of  character  traits 
Chapter  III  Case  Studies 
Inventory  of  Counselees 
Brief  analysis  of  record  and  problem 
to  be  considered  (six  cases) 

Administration. 

This  same  group,  working  under 
the  chairmanship  of  Dr.  Ralph  Hor¬ 
ton,  director  of  the  program  in  the 
three  New  York  City  public  high 
schools,  with  the  assistance  of  Mr. 
James  K.  Harris  and  Mr.  Martin  L. 
Beach  of  the  central  staff  and  with 
the  counsel  of  Professor  Elbert  K. 
Fretwell  of  Teachers  College,  pre¬ 
pared  the  manual  dealing  with  the 
problems  of  organization  and  adminis¬ 
tration.  The  outline  of  this  twenty- 
seven  page  manuaP  follows : 

Chapter  I  Organisation  of  Local 
ATCA  Units 
General  Purpose 

Awakening  interest  in  the  Pre-flight 
Aeronautics  Program 
School  Organization 
Plans  for  organization 
Selection  of  staff 
Implications  of  membership 
Parents’  consent 
Names  of  units 
Uniforms  and  insignia 
Committee  of  community  sponsors 
•  Club  Organization 

Chapter  II  Oeneral  Pattern  of  Cen¬ 
tral  Office  Services 
Manual  of  Ouidance  for  Young  Air¬ 
men 

Physical  training  for  airmen 
Object  of  military  training  program 
Cumulative  record  card 
Standardized  tests 

Appendix 

Organization  charts  with  and  without 
military  drill 


6  "A  Manual  of  Outdance  for  Touna  Airmen,"  Air  Training  Corpa  of  America  Incorporated, 
285  Madtaon  Avenue.  New  York  City.  June,  1942. 

7  “Manuat  of  Administration  A  Manual  for  Assisting,  in  the  Organization,  Administration, 
and  Operation  of  Units  of  the  Air  Trainti^  Corps  of  America,"  Air  Training  Corps  of  America 
Incorporated.  285  Madison  Avenue,  New  York  City.  June.  1942. 
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The  Testing  Program. 

Physical  test  forms  are  included  in 
the  physical  training  manual.  The 
science  of  aeronautics  testing  requires, 
according  to  the  judgment  of  the 
group,  systematic  objective  tests,  a  new 
form  of  which  should  be  available  at 
the  end  of  each  semester  and  at  the 
end  of  each  summer  —  three  forms  a 
year.  Plans  for  such  tests  were  de¬ 
veloped  by  the  committee  of  local  di¬ 
rectors  with  the  help  of  army  air  corps 
advisors.  The  aid  of  the  Cooperative 
Testing  Service  was  enlisted  in  per¬ 
fecting  plans  for  a  testing  service. 
The  results  are  described  in  the  Ad¬ 
ministration  Manual. 

Physical  Training  and  Military  Drill 
and  Orientation. 

The  problems  of  developing  physi¬ 
cal  training  and  military  drill  and  ori¬ 
entation  manuals  were  attacked  some¬ 
what  differently  from  those  of  devel¬ 
oping  the  course  in  pre-flight  aero¬ 
nautics. 

To  develop  the  physical  condition¬ 
ing  manual  the  services  of  Dr.  Elmon 
L.  Vernier,  director  of  physical  edu¬ 
cation  of  the  New  Rochelle  Schools, 
were  obtained.  He  developed  the 
manual^  with  the  assistance  and  ad¬ 
vice  of  air  corps  authorities  and  of 
city  and  state  directors  of  physical 
education. 

Early  in  the  project  a  military  drill 
and  orientation  manual  was  developed 
with  the  assistance  of  Lieutenant 
Colonel  S.  J.  Donovan  of  the  Army 
Air  Corps.  It  was  made  available  to 
the  schools  interested  in  offering  such 
work.  The  experience  of  these  schools 


was  gleaned  by  Brother  Norbert  of 
the  Cardinal  Hayes  High  School,  a 
West  Pointer  himself,  and  two  man¬ 
uals  were  developed  by  him  with  the 
assistance  of  representatives  of  the 
Army  and  Navy  Air  Corps.® 

A  Unitary  Task. 

The  reader  is  cautioned  that  the 
preceding  section  is  not  presented  as 
the  ATCA  program,  but  rather  as  the 
work  developed  out  of  the  twelve 
school  projects  for  the  ATCA  organ¬ 
ization.  It  should  be  understood  that 
this  group  of  schools  was  concerned 
with  the  development  of  a  program 
that  could  readily  be  operated  by  any 
high  school  in  America.  Clearly  there 
are  other  activities  that  some  schools 
can  and  should  undertake  to  do  all 
possible  for  their  boys;  gliding,  spe¬ 
cialized  courses,  gunnery,  etc. 

What  is  presented  in  this  report  is 
a  unitary  task.  The  fact  that  part  of 
it  was  eventually  carried  to  comple¬ 
tion  by  the  Civil  Aeronautics  Admin¬ 
istration  research  project  while  the 
other  parts  have  gone  to  make  up  part 
of  the  ATCA  program  should  not  be 
allowed  to  confuse  this  point.  We,  the 
last  of  the  earth-bound,  bear  the  re¬ 
sponsibility  and  the  privilege  of  do¬ 
ing  whatever  we  can,  all  of  this  and 
more  as  we  see  the  light,  for  these  of 
the  first  generation  with  wings  who 
are  fated  with  a  task  of  such  immense 
importance  and  danger. 

What  has  been  done  has  been  done 
in  a  crusading  spirit  —  the  men  from 
these  schools,  Robert  Hinckey  and  his 
staff  of  the  Civil  Aeronautic  Author- 


8  Elmon  Ia  Vernier,  “Physical  Training  for  Airmen:  A  Manual  for  the  HiRh  School  Physi¬ 
cal  EMuoation  Teacher.”  Air  Training  Corps  of  America  Incori>orated,  286  Madison  Avenue, 
New  York  City.  May,  1942. 

9  “Instructors  Ouide  Book  for  Drill  and  Formation.”  Air  Training  Corps  of  America  Incor¬ 
porated,  286  Madison  Avenue,  New  York  City,  June,  1942.  “Airman’s  Manual  for  Drill  Forma¬ 
tion,”  Air  Training  Corps  of  America  Incorporated,  286  Madison  Avenue,  New  York  City, 
June.  1942. 
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ity  and  the  pioneering  spirits  in  the 
ATCA  organization  are  a  group  to 
which  this  fall  will  add  tens  of  thou¬ 
sands  of  teachers  in  the  schools  of 
America,  public,  private  and  parochial 
and  many  leaders  of  boys’  groups 
where  the  schools  themselves  fail  to 
rise  to  the  challenge. 

Having  said  this,  it  should  also  be 
said  that  although  those  of  us  who 
worked  on  this  project  found  the  needs 
of  these  boys  in  war  stimulating 
enough,  the  science  of  aeronautics 
phase  of  the  program  has  a  broader 
setting  than  war.  These  students  are 
not  only  to  be  called  on  to  fight  the 
battles  of  this  war;  they  will  be  pre¬ 
pared  to  be  the  pioneers  in  a  new  age 
of  air  when  this  war  finally  has  been 
won. 


PRECIS  WRITING 

We  are  pleased  to  announce  the  adopUon 
in  Boston  of  our  Junior  Prdcie  Practice  Pad 
and  Senior  Prdcis  Practice  Pad,  by  Paul  W. 
Lehmann,  Director  of  the  Dublin  Schools, 
Dublin,  N.  H. 

These  two  publications  provide  definite 
instruction  and  plenty  of  drill  material  for 
Pr#cls  Writing  throughout  the  four  years  of 
secondary  school.  The  Junior  Pad  la  de¬ 
signed  for  the  besinner  in  pr4cis  wrlUnv  In 
the  earlier  years  of  secondary  school  and 
for  other  than  college  preparatory  classes. 
Simple  pr4cis  writing  is  approached  through 
a  preliminary  study  of  abstractlns,  para- 
phrasinff,  punctuation,  vocabulary  and  sen¬ 
tence  building.  This  is  followed  by  lllustra- 
Uve  examples  and  an  abundance  of  drill 
materiaL 

The  Senior  Pr4cls  Practice  Pad  continues 
the  work  In  the  third  and  fourth  year  of 
secondary  school  and  definitely  prepares  the 
student  for  college  entrance  examinations. 

Exercises  are  provided  covering  both 
poetry  and  prose,  many  of  the  problems 
beinc  taken  from  recent  College  Entrance 
Examination  Board,  New  York  State  Re¬ 
gents,  and  Massachusetts  Institute  of  Tech¬ 
nology  entrance  examinations. 

Ut*  PriM  t*r  •m€k  #sJ.  M  «»al«  fUtmid 
Oummtity  frUt.  4$  cumti.  P.  O.  B.  SmTss 

the  palmer  company 

370  Atlantic  Avanua  Boaton,  Masa. 
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for  your  introductory 
aviation  program 

McGRAW-HILL  hat  b*«n  publishing 
authoritativ*  textbooks  on  aviation 
for  more  than  25  years.  Over  50 
titles  are  now  on  our  active  list,  in¬ 
cluding  new  books  for  pre-flight  and 
introductory  aviation  courses. 
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The  Introductory  Aviation  Series 

PRINCIPLES  OF  FLIGHT 

PRINCIPLES  OF  AIRCRAFT 
ENGINES 

Fincht  Trewartha,  Shearer 
and  Caudle* s 

ELEMENTARY  METEOROLOGY 

Naidich*s 

A\ATHEA^ATICS  FOR  THE 
AVIATION  TRADES 

Norcross  and  Quinn  *s 

THE  AVIATION  MECHANIC 

Black* s 

THE  STORY  OF  FLYING 

Chatfieldt  Taylor  and  Oher*s 
THE  AIRPLANE  AND  ITS 
ENGINE 

fFatson,  Welch  and  Eby*s 

UNDERSTANDING  RADIO 

Write  for  further  information 
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Heroism  for  the  Curriculum 

CARL  G.  MILLER 


A  month  ago  the  President  took  time 
out  to  make  a  speech  and  commend  some 
naval  heroes.*  It  is  one  of  his  jobs  to 
see  that  heroes  receive  due  honor,  and 
the  fact  reminds  us  that  another  era  of 
heroism  is  at  hand.  The  point  is  one 
for  the  cohorts  of  education  to  note,  for 
in  the  last  decade  or  so  teachers  have 
been  so  busy  over  Johnny’s  and  Susie’s 
self-expression  and  self-development  that 
the  idea  of  giving  up  some  of  one’s  self 
for  a  great  cause  has  been  a  bit  neg¬ 
lected.  In  fact,  some  teachers  have  had 
considerable  doubtful  fun  helping  some 
writers  deflate  some  of  our  national 
heroes. 

With  all  of  us  in  need  of  direct  sug¬ 
gestion  to  promote  the  war  effort,  there 
is  this  "subject”  of  heroism  which  could 
be  added  to  the  "curriculum.”  It  will 
be  an  extremely  practical  one  for  most 
of  the  boys  in  college,  and  if  the  war 
continues  as  long  as  some  Oloomy  Guses 
say  it  will,  it  will  be  practical  for  many 
high  school  youth.  For  others  an  un¬ 
derstanding  and  appreciation  of  heroism 
will  be  an  excellent  addition  to  their 
background  of  culture. 

There  are  many  youth  who  deep  in 
their  hearts  would  rather  be  a  live  slave 
than  a  dead  hero,  but  for  most  boys  and 
girls  there  is  a  good  chance  to  motivate 
this  "subject.”  Most  of  them,  we  know, 
can  be  induced  to  make  many  ordinary 
accomplishments  for  the  social  approval 
that  follows,  this  principle  being  one  of 
the  great  secrets  of  successful  teaching. 
But  what  is  heroism  if  it  is  not  social 
approval  of  the  highest  order?  As  boys 
go  off  to  war,  they  dream  of  returning 
as  heroes  —  heroes  to  the  public  or  at 
least  a  hero  to  one  member  of  the  oppo¬ 
site  sex.  Why  not  capitalize  on  the 
fact?  Making  the  principle  work  will 
win  the  war  faster. 

One  thing  to  be  sure  of,  however,  is 
that  teachers  themselves  have  clear  ideas 
of  what  heroism  is.  First  of  all,  there 


must  be  devotion  to  a  great  cause.  In 
this  respect  allied  soldiers  certainly  have 
the  advantage  of  their  enemies.  The 
Japs  and  Germans  may  have  a  great  de¬ 
votion  to  an  emperor  or  a  fuehrer,  but 
certainly  the  cause  is  not  one  to  merit 
high  rank.  It  is  doubtful  if  the  spiritual 
natures  of  Japs  and  Germans  (if  they 
have  any)  rate  their  cause  very  high. 
Second,  heroism  calls  for  the  highest 
type  of  courage.  Third,  it  calls  for  self- 
denial  or  even  self-effacement.  Hero¬ 
ism  is  a  form  of  self-expression,  it  is 
true,  but  it  is  not  one  for  the  perpetua¬ 
tion  of  self.  Teachers,  incidentally,  can 
help  in  the  miscalling  of  heroes,  an  act 
that  is  rather  prevalent  for  inexperi¬ 
enced  newspaper  reporters.  There  are 
many  men  involved  in  the  war  effort  for 
selfish  purposes,  not  selfless,  and  it  will 
be  helpful  if  teachers  can  help  separate 
this  chaff  from  the  wheat  when  it  comes 
to  giving  labels. 

Finally,  there  are  the  examples.  Our 
growing  young  Americans  need  to  get 
better  acquainted  with  such  heroes  of 
the  past  as:  Nathan  Hale,  who,  with  a 
rope  around  his  neck,  regretted  that  he 
had  but  one  life  to  give  for  his  coun¬ 
try;  John  Paul  Jones,  who,  with  his  old 
"tub”  the  Bon  Homme  Richard  badly 
battered  and  in  a  sinking  condition,  de¬ 
clared  he  had  just  begun  to  fight;  Ad¬ 
miral  Nelson,  who  before  he  died  at  the 
moment  of  victory'  at  Trafalgar,  hung 
out  the  famous  signal  which  said  Eng¬ 
land  expected  every  man  to  do  his  duty ; 
Admiral  Farragut,  who  after  hearing  a 
report  that  enemy  torpedoes  were  imme¬ 
diately  ahead,  damned  the  torpedoes  and 
ordered  full  speed  ahead;  Colin  Kelly, 
who  after  using  his  plane  as  a  human 
torpedo  to  wreck  a  Jap  battleship,  had 
in  death  nothing  to  say,  but  whose  ac¬ 
tion  spoke  loudly  over  international  net¬ 
works.  Beading  stories  of  such  men  as 
these  have  what  seems  to  the  author  a 
God-ordered  effect  on  all  of  us. 


*  Dedication  of  navy  medical  center  at  Bethesda,  Md..  on  August  SI. 


-*t  BOOK  REVIEWS 


“Porter  Sarg'ent  knows  more  about  pri> 
Tate  schools  than  anyone  else  in  the 
world.  His  Handbook  of  Private  SchooU, 
now  in  its  28th  edition  has  lon^  been  as 
nnrivaled  in  its  field  as  Burke’s  Peerage 
and  Wko't  Who  in  America  in  theirs,  and 
his  extended  introduction  as  to  the  Hand¬ 
book  is  always  about  the  most  exciting 
item  in  the  educational  literature  of  the 
year.  His  constituency  includes  the  snob 
schools  and  their  patrons,  but  he  has 
never  sold  out  to  any  private  or  class  in¬ 
terest  in  education.  His  criticisms  of  the 
educational  system  are  uninhibited,  provo¬ 
cative  and  enlightening.  He  views  with 
a  cold  and  c^'nical  eye  the  rush  of  the 
colleges  into  the  war  and  the  enthusiasm 
with  which  historians  become  propagan¬ 
dists.  Sargent  is,  one  gathers,  heartily 
in  favor  of  supporting  the  national  cause, 
but  he  thinks  that  educators  and  properly 
educated  people  ought  to  perform  a  higher 
service  than  the  promotion  of  credulity, 
hatred  and  the  uncritical  acceptance  of 
nationalistic  myths.”  —  Paul  Hutchinson, 
Ckrittian  Century,  July  8,  1942  . 

Education  in  W^artime  is  the  title  of  the 
224-page  separately  published  Introduc¬ 
tion  to  this  1136-page  Handbook,  pub¬ 
lished  in  May.  This  reports  on  recent 
thought,  activities  and  writings  from 
books,  periodicals  and  addresses  of  edu¬ 
cators  and  public  men, — with  interpreta¬ 
tions  of  current  tendencies  indicative  of 
deeper  and  more  permanent  trends. 

Already  it  is  acclaimed  —  “The  most 
constructive  thing  that  I  have  seen  and 
ought  to  provoke  a  lot  of  constructive 
thinking  in  the  educational  world,”  Pres. 

J.  O.  Van  Meter,  Lees  Junior  College. 
“Will  be  increasingly  amusing  as  the 
years  pass,”  H.  L.  Mencken,  Md.  “Illumi¬ 
nating  and  thorough,”  Edward  C.  Mack, 
Columbia  University.  “A  splendid  piece 
of  work,  Alfred  Korzybski,  Chicago.  “An 
excellent  study  well  worth  the  money,” 

C.  W.  Patton,  Oklahoma  Baptist  Univer¬ 
sity. 

In  April  Porter  Sargent  put  forth  a  232- 
page  Guide  to  School*,  College*  and 
Camp*  (7th  ed.).  Marked  to  sell  for  50c, 
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free  copies  were  sent  to  thousands  of  prin¬ 
cipals  of  junior  high  and  grammar 
schools.  Chambers  of  Commerce,  etc.,  of¬ 
fering  a  large  discount  for  quantities. 

Teacher  Training  for  Industry.  By 
C.  C.  Aiken  and  Scott  B.  Lilly.  McGraw* 
Hill  Book  Company,  New  York.  1942. 
XVII  and  144  pages.  11.25. 

One  of  the  big  jobs  facing  American 
educators  today  is  the  training  of  teach¬ 
ers  for  war  industries  courses.  Those 
whose  experience  has  been  in  the  field  of 
vocational-industrial  teacher-training  are 
in  the  best  position  to  carry  on  this  work 
and  these  educators  must  scrutinise  thor¬ 
oughly  their  methods  and  technics  and 
speed  up  the  job  in  hand  so  that  the  vic¬ 
tory  may  be  won  completely  and  in  the 
shortest  possible  time.  Throughout  the 
country  there  are  hundreds  of  training 
programs  for  the  war  industries  now  in 
operation.  Older  men,  younger  men,  and 
women  of  all  ages  are  being  trained  for 
the  war  industries.  The  problem  of  se¬ 
curing  teachers  for  these  training  pro¬ 
grams  is  an  acute  one  and  already  a  seri¬ 
ous  shortage  of  adequately  prepared 
teachers  exists.  Should  this  shortage 
continue,  the  progress  of  our  whole  ambi¬ 
tious  industrial  program  may  be  jeopard¬ 
ized.  The  present  helpful  little  volume 
was  developed  through  the  cooperative  ef¬ 
forts  of  over  a  score  of  industrial  train¬ 
ing  and  personnel  executives,  educational 
psychologists,  and  teachers  of  engineer¬ 
ing.  A  definite  teacher-training  program 
was  evolved  and  this  volume  constitutes 
a  course  of  some  ten  sessions  devised  to 
train  both  prospective  vocational  teachers 
and  teachers  for  the  ESMDT  classes.  Al¬ 
though  the  compilers  do  not  point  to  their 
course  as  the  final  word  in  industrial- 
teacher  training,  they  have  allowed  the 
publication  of  their  notes  in  the  hope  that 
their  efforts  may  aid  the  total  war  effort. 
The  volume  is  going  to  be  a  handy  one 
for  every  director  of  a  war  industries  pro¬ 
gram  to  have  on  hand. — Wnxiax  P.  Skabs, 
Jr.,  Associate  Professor  of  Education, 
Principal,  N.  Y.  U.  Training  Program  for 
War  Industries. 
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By  Henry  G.  Craine 

Phytieal  Education  Initrucior 
Ml  Vernon,  N.  Y.,  Public  Schools 


SKILLS  in  Physical  Education 

Including  215  competitive  skills 
games,  with  scoring,  for  teaching 
the  individual  skills  of  8  sports 

No  matter  how  many  books  on  physical -education  instruction  you  may  have,  here’s 
one  that  you  can’t  just  ‘'take  or  leave.”  It  is  a  specialized  book  that  duplicates  no 
existing  volume,  and  has  been  needed  for  years.  Here  at  last,  in  one  book,  are  de¬ 
scriptions  of  215  competitive  athletic  skills  games  and  activities,  tested  and  select¬ 
ed,  coordinated  and  organized  for  most  effective  use  in  the  physical-education 
period.  And  here  a  program  of  teaching  the  skills  is  developed  according  to 
sound,  accepted  educational  principles,  by  a  teacher  with  10  years  of  experience 
in  this  area.  Order  TEACHING  ATHLETIC  SKILLS  IN  PHYSICAL  EDU¬ 
CATION  on  10-day  approval,  and  determine  for  yourself  its  day-by-day  use¬ 
fulness  to  you. 


Part  I 

The  Skills  Program 

The  7  chapters  in  Part  I  present  the 
modern  philosophy  of  physical  education, 
explain  and  solve  the  problems  that  con¬ 
front  the  instructor  in  developing’  a  pro¬ 
gram  of  teaching  athletic  skills,  apply 
the  basic  principles  of  education  to  the 
prohlenu  of  teaching  athletic  skills,  de¬ 
velop  techniques  for  the  teaching  of  the 
skill^  and  deal  with  the  organization  of 
the  program.  Writing  out  of  experience, 
the  author  shows  how  such  a  plan  in¬ 
creases  pupil  enthusiasm  for  the  physi¬ 
cal-education  period,  and  how  play  In 
competitive  athletic  skills  games  improv¬ 
es  every  pupil’s  ability  and  interest  in 
the  actual  games. 


Part  II 

215  Skills  Games 

Each  of  the  8  chapters  in  Part  II  deals 
with  one  athletic  game,  and  offers  on  the 
average  27  competitive  skills  activities, 
in  which  mastery  of  each  of  the  skills  of 
the  whole  game  can  be  taught  as  an  in¬ 
teresting  game  in  itself.  Hiese  chapters 
cover  soccer,  touch  football,  basketball, 
volleyball,  softball,  and  track  and  field ; 
also  the  two  games  most  likely  to  be  car¬ 
ried  into  adulthood,  golf  and  tennis. 
Each  skills  chapter  is  divided  into  intro¬ 
ductory  games,  relays  and  simple  con¬ 
tests,  games,  and  skills  checks.  And 
there  are  numerous  suggestions  on  im¬ 
provising,  constructing,  and  obtaining 
equipment  where  the  budget  is  limited. 
Prepare  for  an  improved  wartime  physi- 
cal-^ucation  program  by  ordering  a  copy 
today  on  10-day  approval  I 
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Printers 

COLLEGE,  HIGH  SCHOOL,  GRADE  TEACHERS 

Wo  Place  You  In  The  Better  Poaltlone 

W«  need  A.  I .  teachen,  both  men  and  women,  with  Ph.D.  Degrees  for  college  poskioas 
Many  western  schools  require  A  M's.  for  high  school  and  A  B’a  for  grades. 

Write  for  informatioo  and  enrollment  card.  UnexceUed  Serrice. 


ROCKY  MT.  TEACHERS*  AGENCY 
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MBMBBR  A.  A.  T.  A. 

Largest  and  Moat  Successful  Teachers*  Agency  in  the  West. 


AVIATION  OFFERS  YOUNG  MEN 
THE  OPPORTUNITY  OF  A  LIFETIME 


American  aviation  needs  more  trained  men — more  Aircraft 
Desi^j^ers,  more  Aircraft  Mechanics  and  Engine  Mechanics. 
And  all  the  world  wants  more  American  trained  technicians 
and  executives.  The  need  will  be  even  greater  after  the  war 
is  won. 

Every  phase  of  such  training  is  covered  in  courses  offered 
by  tbe  New  England  Aircraft  School  and  taught  by  Govern¬ 
ment  Certified  instructors.  Practical  training  with  tools  is 
given  in  the  complete  shops  and  lal)oratories  of  the  School’s 
new  $135,000  building  designed  and  built  exclusively  for  that 
purpose. 

Our  graduates  are  employed  in  every  major  aircraft  plant 
in  the  United  States  and  Canada.  That’s  the  proof  that 
N.  E.  A.  S.  training  can  open  the  door  of  opportunity  for 
young  men  who  plan  ahead. 

Send  today  for  catalog  and  full  information.  Enrollment 
is  limited. 
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